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ABSTRACT 

A synecological study was conducted on a 65 hectare area of 
hilly rangeland in south-central Alberta. The purpose of the study 
was to characterize near-pristine vegetation and to investigate herbage 
production in the various plant communities. The results are discussed 
in relation to range management. 

Eight plant communities were identified by species dominance 
and herbage production. These include one meadow-, two shrub-, one 
tree-, and four grassland-dominated communities. The plant groupings 
are presented below as they occurred along a wet to dry moisture 
gradient. 

Stands of the meadow community, which were dominated by Carex 
atherodes, occurred at the bottom of dish-like depressions. Stands 
of this community covered 11.1 percent of the area. The average herbage 
yield was 5000 Kg./ha. in 1969 and very little in 1970. The range in 
production is considered to be attributable to the depth and duration 
of water in the meadow. 

The shrub community, dominated by Saltx pettolarts, occupied 
the moist areas on the perimeter of the depressions as well as other 
moist locations. The stands of this community covered 6.8 percent of the 
area and the boundaries appeared to have been relatively static. The herb- 
age production was about 500 Kg./ha. in 1969. 

The tree community, dominated by Populus tremulotdes occupied 
the areas around the Saltx community. The area occupied by stands of this 
community has increased from 0.2 nBP Ent in 1907 to 3.4 percent in 1966 


in the vicinity of the study area. This community increased at the 
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expense of the surrounding. grassland. Herbage production was about 
500 Kg./ha. 

The second shrub community was dominated by Symphortcarpos 
oeetdentalis. Stands of this community occurred as islands within the 
grassland and covered 8.3 percent of the area. A broad ecological 
amplitude of the dominate species was indicated by the unpredictability 
of stand locations. Although annual production was 2000 to 2500 Kg./ha., 
45 percent of this was contributed by Symphoricarpos. 

The grassland was made up of stands of Festuca scabrella, 
Festuca-Sttpa, Sttpa-Artemista and Koelerta-Agropyron communities which 
occupied 50.9%, 11.0%, 2.3%, and 0.5% of the study area, respectively. 
The Sttpa-Festuca dominated areas occupied the southern exposures of the 
hills. The Sttpa-Artemista community occupies the south exposure of the 
hilltops. The species composition of these stands was considered to be 
altered by grazing animals in the past. The Koelerta-Agropyron community 
occupied the solonetz soils occurring in small patches. The annual 
herbage production of the grassland areas varied from 1160 to 2230 
Kg./ha. 

Grazing animals, when offered a variety of plant communities, 
demonstrated a preference for the hilltop and south slope communities. 
The palatability of the plants dominating the communities or the 
tendency of grazing animals to overutilize poor range sites before 
moving to other plant communities may be the cause. The preference 
demonstrated by grazing animals creates a range utilization problem in 
the management of these areas. To gain efficient range use, one wil] 


have to consider sacrificing the preferred areas, experimenting with 
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grazing rotations, changing the grazing season, mowing or fertilizing 


underutilized areas to promote uniform utilization. 
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INTRODUCTION 


Rough fescue (Festuca scabrella)' occurs in the prairie 
areas of southwestern Alberta and the Cypress Hills as well as in 
the aspen parkland of Alberta, Saskatchewan, and Manitoba, The aspen 
parkland is a major vegetation zone where groves of Populus tremuloides 
are interspersed with prairie. The parkland zone is a tension area 
between the prairie to the south and east, and the boreal forest to 
the north. Within the borders of the parkland there is competition 
between the aspen groves and the grassland. The fescue grassland 
occupies the black and northern part of the dark brown soil zones 
of western Canada. The parkland is a mosaic of plant communities 
and is frequently associated with rough topography. The depressions 
support sedge (Carex spp.) meadows having a fringe of willow (Saltx spp,). 
Outside the willow fringe varying amounts of aspen (Populus tremulotdes) 
occur. The grasslands vary from western porcupine grass (Stipa spartea 
var. curttseta) dominated grassland on the southern slopes, to a 
rough fescue (Festuca seabrella) dominated grassland on the remainder. 
Areas of western snowberry (Symphortcarpos ocetdentalts) dominated 
communities occur throughout the grasslands. These vegetational types 
show a wide variation in estimated forage production. 

The prairie vegetation, occurring within the parklands, has 
been regionally described under the fescue and mixed prairie associ- 
ations of western Canada. Recently the ecology of sedge communities 
has been described (Walker and Coupland 1968). The aspen and willow 


communities within the parkland zone have been largely ignored, 


Vascular plant nomenclature follows Moss (1959). 
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Range management studies have been lacking in the parkland 
areas. In Alberta, they have been mainly confined to the mixed prairie 
in southeastern Alberta and the fescue prairie of southwestern Alberta. 
These studies have been conducted on relatively uniform vegetational 
areas. Grazing animals when subjected to a choice of range eyoeeen as 
available in parkland range, are selective. Evidence of this is common 
on parkland ranges, as demonstrated by poor and excellent range 
condition” occurring side by side in the same pasture. This is observed 
when range condition is considered. Vegetation on the south facing slopes 
deteriorates first and the last vegetation to be affected is that on 
the north slopes. 

Yankowsky (1970), in his outlook for Canadian beef, concluded 
that the total demand for beef is projected to increase 62 percent 
between 1967-1969 and 1980. Love (1968) indicated that cattle numbers will 
have to increase more than 50 percent in Alberta by 1980. The need to 
support more grazing animals in Alberta will require more intensive 
management of native ranges. 

In view of the predicted increase in cattle numbers and the 
lack of information about the rangelands a study area was selected 
in the parkland zone of the province. Range ecology information is 
required to intensively manage areas of native vegetation. Since 
similar vegetation types occur over large areas of the aspen parkland, 


results of the study can probably be safely applied to these rangelands. 


: Range type is used synonymously with plant community. 


Range condition is the state and health of the range based 
on what the range is naturally capable of producing. 
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The objectives of this study were: 

i) to characterize pristine or near-pristine vegetation on 
an area in the parkland portion of Alberta. 

ii) to determine the annual herbage production of the plant 
communities. 

iii) to apply the results to range management in the surrounding 

area. 

The legal land description of the study area was the north- 
west quarter of section fourteen, township thirty-four, range nineteen, 


west of the fourth meridian. 


DESCRIPTION OF THE AREA 


1. Climate 

The climate in the study area is generally described as 
a continental type, having cold winters and short, cool summers. 
Sanderson (1948) places this area within the sub-humid moisture 
region of western Canada. This area is on the northern edge of the 
main chinook belt and is somewhat influenced by these winds. A 
chinook is a mass of dry, warm air from the west which causes rapid 
changes in temperature. 

A general summary of the climate as given by Chapman and 


Brown (1966) is presented in Table 1. 
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Table 1. Summary of regional climate 


July mean temperature 17etor 16x. -C 
January mean temperature mle tOw a tea 
Mean frost free days 100 to 110 

May to September precipitation Zoe co 256 Cits 
Average total precipitation 36 to 41 cm. 
Potential evapo-transpiration 51 to 56 cm. 
Average annual water deficiency LOxto7 15. cn" 


The July mean temperature is between 17 and 18°C compared 
to 20° C in the mixed prairie at Manyberries and 14° © in the fescue 
prairie of the Porcupine Hills. 

The January mean temperature is about the same as the 
mixed prairie but gi C warmer than the fescue prairie of the Porcupine 
Hills. The frost free period is about the same as the mixed prairie 
but longer by 30-40 days than the fescue prairie of southwestern 
Alberta. The May to September precipitation and the total precipitation 
falls between that of the mixed prairie and fescue prairie in Alberta. 

Precipitation during the study is best described by comparing— 
long term averages (1931 - 1960) to the years 1968, 1969 and 1970. The 
nearest meteological stations having long term averages were Three 
Hills and Trochu located to the southwest, 58 and 34 kilometers, 
respectively, from the study area. Precipitation figures are given in 


Table 2. 
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Table 2. Annual precipitation (cm.) for Trochu and Three Hills 


Three Hills Trochu 


Average Average 


Month 1968 1969 1970 1931-60 1968 1969 1970 1931-60 


Jan. 0.96 NG bie) 24 1.24 i ae 0 le 5722206 
Feb. 0-7/1 1.88 9 Lay, 0503 set? .0/9n0. 16 1.96 
Mar. We 220 99 2. 24 bere 13 5 0394 1203 gee 39 
Apr. Zeng [2 ee tO 2 OZ We SZ 102i? O27 eee eal 
May Bed 3 LAU ES 9 Megeioy, 4,39 Ne i yO 5 eaetnloe 43.29! 
June Goes 90m 1.050 ey us2 6.60mi e245 15) 70m soe30 
July SC 5 23a 0) 54S USNs Sey gh eB ea ee nga 15) 
Aug. Be ols 90 weOnt3 66.10 eel Aen. 7 Olmert Oe OME O56 
Sept. Cc hG ama) 5/ IS Gzeens. 2 dt0 3am 10,20 meee) Jer. NG 
Oct. 155 2.41 2.36 2: | Ones 30 1.98 
Nov. O59: 0.726 135 Ono 0.58 1.24 
Dec. 3.56 0.86 1.14 5.035 ohs |e 0) 
Total 46.83 31.33 38.91 40.18 40.43 41.26 


Smoliak (1956) found that range forage production was highly 
correlated to May and June precipitation. Rogler and Haas (1947) 
report a highly significant relationship between soil moisture the 
preceding fall and herbage yield. The higher the May and June precipita- 
tion the higher the range production. The higher the soil moisture the 
preceding fall the better the yleld would be. With this In mind, 
precipitation figures in Table 2 gave indications of growing conditions 


during the study. The long term average for May and June precipitation 
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6 
amounted to 10.2] cm. at Trochu and 12.11 cm. at Three Hills. During 
1969 the May and June precipitation was 6.09 and 5.05 cm. respectively. 
The 50 percent reduction from the average would indicate less than average 
yield. The situation changed in 1970 when May and June precipitation 
amounted to 19.89 and 21.16 cm. This was approximately twice the normal 
and indicated better than average growing conditions. Precipitation 
from August through October was higher than average during the preceding 
fall of both 1969 and 1970, with no real differences between stations. 
The favorable moisture conditions in the autumns of 1968 and 1969 
may compensate for the great differences in May and June precipitation 


between 1969 and 1970. 


2. History and Land Use 

Prior to the arrival of white man (Homo saptens saptens 
Linnaeus), the parkland region was populated with large herbivores such 
as bison (Btson bison bison Linnaeus), wapiti or elk (Cervus canadensis 
nelsont Bailey), prong-horned antelope (Anttilocapra americana amertcana 
Ord), mule deer (Odocoileus hemionus hemtonus Rafinesque), and a few 
white tailed deer (Odocoileus virginianus dacotensts Goldman and Kellogg). 
Reports of early explorers, as reported by Bird (1961), indicated that 
of these ungulates the bison had the dominant influence on the 
vegetation. Fire started by nomadic Indians (Homo sapiens amertcanus 
Linnaeus) and by lightning was also of significant importance. Bird 
(1961) indicated that bison overgrazed areas of the prairie, rubbing 
and trampling groves of trees and destroying them. These impressions 
appear to originate from one account in the journals of Alexander Henry, 


during the period 1799 to 1814, in describing the country west of the 
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Red River. The Indian's influence on vegetation appeared to be mainly 
through fires used as a mode of telegraphic communications; or to modify 
movement of bison, their chief source of food. 

Roe (1951) indicated that bison sought groves of trees for 
shade and rubbing. However, it was improbable that bison could have 
had a significant influence on the reduction of trees in the parkland 
area. Fire was the more probable answer to deforestation. Roe (1951) 
suggested that bison were rather nomadic and roving. He stated that 
one of the known wintering areas for bison was the Beaver Hills, in 
which the study area is located. Bison were generally absent in this 
area in the summer. During the summer large numbers were reported in 
the mixed prairie region to the south. 

There was conflicting evidence regarding the influence of 
ungulates on vegetation. However, the writer made several conlusions. 
Overgrazing indicated by Bird (1961) was probably limited to local 
areas. Fires referred to would not be prevalent in areas denuded 
by grazing simply because of the lack of fuel. The overgrazing indic- 
ated by Bird (1961) was probably not prevalent in the study area 
because summer concentrations of bison were not noted in this region. 
Grazing in the dormant season (winter) has less detrimental effect 
on range plants than spring and summer grazing (Sampson, 1952). 
Smoliak et al (1969) indicated that stocking rates may be much higher 
than normally recommended, without damaging the range, if grazing is 
limited to the season of complete dormancy. Fire was an important 
environmental factor in the development of the vegetational patterns of 
the study Sree? |f summer grazing was not prevalent, the fuel required 


would be available during dry periods for fires to sweep the area 


7 " 7 ts aa 
Vee "Seni: ren at, al aie hergig: 200 pied ar net wit 


t Tae 


i ie, a fs Ae eee ‘nobands) halite Temmnids "bee -pn iiqe nant 2stiely 9 


, 


eo 


ee 
W.) 
a 


i" 


. is An? aan!) oe : _, 
Ay ae : Mf > ear ie 4 | Roo1 4a! n “ole otic Maw 


| or ad uy haswaiigd oe ilfouole tab alae het tl 
“yi oF “iG a aa ptagereyoy $, se a lal cont 
Dia! fy. “yak 44) Soave ite 4s. nase Wn 

pl won bel eghorag diguoe apte vaty: sacar teen) sen a 
eae fies” maete ba Sai A dete sae? seus i evan petite waht , 
mnt awit ett: sah: ie rrp sate et it nt Saha VWst eee 
(ae ) som : el Heteone tab wu! aren Felnaotg sng ati ad o~ 
ere Babee at Son iee) bit vi bert Magia’, oe née (eg ee 
ae ae ei : ie ey ee ays fiw ee i As | asuire DAY i hep wl Me 


oe 


eben an tnbedis eT Pipasieeely Sadw' doeke jes aady, 2 eee Siesta t 


ni tan nocyiny Serer evade, apie) tocmbeé ans Siig Aahiewore tt . 
ae ae aang an | > mi 


sts oF snk & neater eheieng evel 

: Wit mae TT sii ‘enetases oScsbived wa lsohl Tago ead aman’ - 
: wo a A a 

(7. ened datnos. = acest tenn Vera IW ied , wo far ae ti widagey- es 


fase o3:, baittiotF Fienabs ‘arte aan ete ye eg botany: 


7 


Balint ene Ly "i fant Bis leds son, Welate OF heer tide: arin 


eon, ot 


wa 


“egibei iiss a fgart> Beds ef piss te 5 eeticawe a Vig 


MOTT oh an Paewey eh Sew pane ik hie angtyercimonee 4 


i calla (aemenitnnen eval agit (aeicte) npeeee sonmied aeln Hi! 


ali i a eh etna lehiictesall fazet ie 8 


— panicle iy babeetinODey + 
a rab ee cone; ne ae Se 
ee a, ot ei pA ae | 


cake i 


“2 (<r 


= 


in summer and fall. 

Domestic livestock were introduced to Alberta in the late 
1800's and the early 1900's. The first known ranching operation 
using the study area was called the Imperial Ranching Company. The 
land was used as open range. Open range is used in the context that 
the land was used free of charges to whoever grazed it. The Burns 
ranching interests purchased the Imperial in 191] and introduced 
fencing. The Dominion land survey was completed in 1907. Jim Walters 
and Tom Usher acquired the land lease from Burns in 1917, and operated 
it until 1920 when the ranch was divided. The study area was used 
by the Usher ranch until 1967. These ranchers, from 1917 to 1967, prac- 
tised an extensive type of yearlong grazing management system. Since 
the study area was not located near a reliable source of water during 
spring and summer, grazing during the growing season was probably 
light. From 1967 to the present time the study area was reserved as 
a natural area. During this time the land was located in a far corner 
of a large field grazed at light rates. This land was available to 
grazing livestock but due to the location in the field it received 
very light use. In early 1970 the study area was fenced to exclude 
domestic livestock. 

This area has been subject to fires started by lightning. 
Ranchers have attempted to control fires, but at times large areas were 
burned. The last reported fire swept over the study area in 1964. 

During the period 1880 to 1895 the study area was influenced 
little by grazing animals. Bison became virtually extinct in the 


early 1880's and cattle had not yet been introduced. Fires caused by 
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9 
lightning and the abundance of flamable fuels probably resulted in 
frequent widespread prairie fires. The range condition on the study 


area was probably good to excellent. 


3. Geography, Soils, and Physiography 

The study area lies in a section of the great plains physio- 
graphic region called the ''Eastern Alberta Plain''. This region slopes 
chiefly to the east. Bowser et al (1951) indicated the bedrock was of the 
Edmonton formation originating from the upper Cretaceous period dating 
back some 125 million years. Wonders (1969) found that the Edmonton 
formation was composed of sandstone, coal and minor bentonite. The 
surficial deposits resulted from glacial deposition of a ground 
moraine called Beaverhills moraine. The resulting topography was 
strongly rolling to Prive primarily of the knob and kettle variety. 
Bowser et al (1951) indicated the till to be primarily of Edmonton 
origin with varying amounts of Bearpaw shale mixed in, in local spots. 

According to Bowser et al (1951), the soils of the study 
area were dark brown soils developed on glacial till. Generally, the 
till was a brown to grey-brown color and of a sandy clay texture. 
It had a low to medium calcium carbonate content. The ''Hughenden 
Loam'' was the principle soil type in the area. Hughenden loam was a 
dark brown chernozem and an average profile was described by Bowser 
et al (1951) as follows: 
Centimeters 


10 A, 


8 A, - Brown to dark brown, prismatic pH 6.3 


- Dark brown, prismatic pH 7.0 
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Centimeters 
15 B. - Strong brown, prismatic to columnar, friable 
nuciform mesostructure, some staining in the 
cleavage lines 


25 B. - Brown. Friable, with some vertical cleavage lines 


Cca - at about 20-24 inches from the surface 
Low to medium lime 


C - Brown sandy clay loam 


Bowser et al (1951) indicated that depressions receive eroded 
material from the surrounding hills. They collect runoff which 
remains a few weeks. These depressions have a muck surface and a 
heavy gley horizon. Thesewere black meadow soils described as depression 
podzols. 

Moss (1955) reported that the Populus tremulotdes grove belt 
of southwestern and central Alberta occupy the black soil zone. 
Coupland and Brayshaw (1953) indicated that the same areas in Saskatchewan 
are black in color. The southern part of the parkland exists, to some 
extent, on dark brown soils. 

Moss (1955) suggested that black chernozemic soils originate 
under Festuca scabrella dominated grasslands, and were originally 
larger in area than now. These areas have been invaded by Populus 
tremuloides and the soils have been modified to grey-black soils. 

Acton (1964) studied the role of topography on the formation 
of soils in the dark brown soil zone of Saskatchewan. On hummocky 
moraine he found calcareous dark brown soils on convex knolls where slopes 


were greater than 8 percent, orthic dark brown soils on the intermediate 
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1] 
slopes of 5 to 8 percent, and eluviated dark brown soils occupied the 
foot slopes. The depressional areas contained humic-eluviated gleysols 
and rego-humic gleysols. This indicated the soil catena in the 
dark brown soil zone resulting from topographic features of the 


hummocky moraine. 


4, Fauna of the Area 

Of the large numbers of animals reported for this area, only 
a few were observed. It is probable that only the more conspicuous 
species were noted during the study. 

The Richardson ground squirrel (Cttellus rtchardsontt rtchard- 
sontt Sabine) was noted particularily because it commonly formed colonies 
on patches of native grasslands. These colonies were concentrated 
on south slopes and areas of heavy grazing. The striped ground 
squirrel (Citellus tridecemlineatus tridecemlineatus Mitchell) was 
noted occasionally. The white-footed mouse (Peromycus maniculatus 
Mearns) was not seen, but its activity was observed in the matted 
grassland vegetation. Evidence of the Richardson pocket gopher 
(Thomomys talpotdes talpoides Richardson) was rarely noted in the 
native vegetation. Observations of the white-tailed prairie hare 
(Lepus townsendit campanius Hollister) were rare. Residents reported 
porcupine (Erethtzon dorsatum eptxanthum Brandt) regularly. The prairie 


coyote (Canis latrans latrans Say) was noted frequently. Members of the 


deer family were represented by the white-tailed deer (Odocotleus 
virgintanus dacotensts Goldman and Kellogg) and the mule deer (Odocotleus 
hemtonus hemtonus Rafinesque). The white-tailed deer appeared more 


numerous than the mule deer. 
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12 
Of the reptiles, only a few garter snakes (Thannophis 
strtalts partetalis Say) were noted. The leopard frog (Rana ptptens 


Schreber) was abundant around sloughs. 


LITERATURE REVIEW 


Recognition of the Fescue (Festuca scabrella) grassland as 
a distinct and important vegetation type came recently. Moss (1955) 
stated that 'John Macoun (1882), usually a keen observer and accurate 
reporter, makes no mention of Festuca scabrella for our region; indeed, 
he seems to have confused this species with Sttpa spartea. Macoun 
(1882) does recognize one of the chief tall dense grasses of the 
Cypress Hills plateau as a species of Festuca.'' Weaver and Clements 
(1938) failed to recognize the Festuca scabrella association in their 
Climax Formations of North America. Moss (1955) noted F. scabrella 
as one of the chief grasses in the parkland in 1932. Clarke et al 
(1942) recognized the dominance of F. scabrella in portions of the 
parkland, in their ''Submontane'' type called the Festuca - Danthonia 
association. Coupland and Brayshaw (1953) argued that Festuca scabrella 
communities should be considered as a seventh association of the grass- 
land formation. Moss (1955) considered the Festuca scabretla grassland 
of the parkland of western Saskatchewan similar to that found in 
Alberta. Coupland and Brayshaw (1953) indicated that the importance 
of F. scabrella ranged from complete dominance in the northern areas 
of the parkland, to codominance with Sttpa spartea var. curttseta 


in the more southerly areas. 
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The Festuca scabrella association of the parkland differed 
from that found in other locations in several ways. Coupland and Brayshaw 
(1953) concluded that the abundance of Potenttlla fruttcosa characterized 
the association in the Cypress Hills, but it wasabsent in the park- 
land region. Moss (1955) reported that Festuca tdahoensts and Danthonia 
parrytt were the chief species associated with Festuca scabrella in 
southwestern Alberta. These werenot reported for the parkland region. 
Other species important in the Palouse prairie of the northern United 
States such as Lithospermum ruderale, Gerantum viscostsstmum, and 
Balsamorhiza sagittata, were found in southwestern Alberta (Moss, 1944), 
but were not reported by Coupland and Brayshaw (1953) for the parkland 
region. 

Moss and Campbell (1947) listed species found in north only 
and south only sections of the Festuca scabrella association. This list 
indicated there are many plants common in the fescue grassland to the 
south and not found in the parkland fescue grassland. 

Festuca scabrella, a dominant species in the grassland areas 
of the parkland, was widely distributed in North America. Johnston 
(1958) reported its presence in areas from Newfoundland to British 
Columbia and from the Yukon to Colorado. Festuca scabrellawas dominant 
or codominant in grassland areas from the interior of British Columbia 
to southern Manitoba and from south-central Alberta to northern 
Montana. Moss (1955) indicated the Festuca scabrella association occupied 
the black, and part of the dark brown soil zones in southwestern 
and central Alberta, as well as in the Cypress Hills. Coupland and 
Brayshaw (1953) concluded the F. seabretla dominated areas lie 


north of the mixed prairie in western Saskatchewan, but it loses 
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14 
dominance proceeding eastward. Tisdale (1947) reported Festuca scabrella 
dominating the upper grassland eone (800 - 1,000 m. above sea level) 
in the moister areas, with Agropyron spicatum dominating the drier parts, 
in the interior of British Columbia. Blood (1966) recorded the 
presence of F. scabrella dominated grasslands in the western portions 
of Riding Mountain National Park in Manitoba. He indicated the total 
area wasnot great. The F. scabrella dominated grassland was probably 
more extensive in the past, but it has been invaded by Populus tremulotdes 
and Picea glauca forest. Lynch (1955) recognized the Festuca scabrella 
association in Glacier County, Montana. He called it the climatic 
climax grassland in the Populus tremuloides groveland. Cosby (1965) 
stated, ''Local areas exist in North Dakota having rough fescue dominated 
plant communities. Some of these are sufficient to be mapped as a 


distinctive grassland type." 


1. Plant Communities 

Moss (1955) described the parkland as a grassland-woodland 
ecotone. Coupland and Brayshaw (1953) consideredthe parkland to 
consist of an intermingling of grassland and forest communities. They 
interpreted the ecotone to occur around each grove of Populus tremulotdes. 
This reflected the levels at which researchers may investigate the 
parkland areas. Moss described an overall picture of the area, 
whereas Coupland and pee ehaw described the parklands on a more detailed 
level. The Populus tremuloides groves or bluffs occupied the moister 
areas, and the grassland occupied the drier sites. Under the heading of 


primary succession, Coupland (1961) mentioned several plant communities. 
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These communities are the sedge-meadow stage of sedges and grasses, 
the shrub stage with Salix spp., the tree stage of Populus tremuloides 
the grassland-shrub stage with Symphortearpos and Elaeagnus spp., the 
Festuca seabretla prairie, the Sttpa-Agropyron faciation, the Stipa- 
Bouteloua-Agropyron preclimax, and the Agropyron-Muhlenbergia facies. 
Coupland and Brayshaw (1953) found that the postclimax communities 
of sedge-meadows, P. tremulotdes and Saltx spp. occur in the depressions, 
and precl imax COMiupiELes of mixed prairie are located on exposed 
locations. In a discussion of the Sttpa-Agropyron faciation, Coupland 
(1950) indicated that in the dark brown soil zone the Sttpa-Bouteloua 
type occurs on the tops of the knolls and the Stipa-Agropyron occurs 
on the intermediate slopes. 

Local groves of aspen and willowwere characteristic of 
the mixed soils, indicating an increase in water content of the 
soil. Moss (1955) stated: ''In Clementsian language the fescue community 
is described as a postclimax to the Sttpa-Agropyron faciation of the 
mixed prairie, the latter commonly occupying exposed locations within 
the aspen grove region, such as south-facing slopes and the tops 
of knolls; the fescue community is preclimax to the aspen forest.'' 

Recent interest in sloughs (Walker and Coupland, 1970; and 
Walker and Coupland, 1968) has led to a greater understanding of these 
wetland areas. These sloughs are depressional areas containing 
standing water for at least several weeks in the spring around which 
the Salix spp. and P. tremulotdes groves are found. The five environmen- 
tal factors generally regarded as important in the ecology of sloughs 
are: the moisture regime, the salinity of the water, the edaphic 


complex, plant competition, and disturbance. Walker and Coupland (1968) 
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16 
suggested that due to the fluctuation of water level, plants must be 
capable of extremely rapid growth to form stands when conditions 
change. Stands of these plant associations are constantly shifting 


as the water level fluctuates. 


2. Ecological Change Related to Range Condition 

Range condition has come to have two distinctly different 
meanings. Sampson (1952) defined’ range condition as ''the state of 
health of a specific range area and is expressed as the amount of 
forage that an area will produce under the best practical management.'! 
The popular usage of the term refers to the forage production of 
the current year compared to last year or to the average year. Range 
condition discussed here refers to the long term state of range 
health, rather than the favorableness of the season. Parker (1954) 
stated that, ''range condition classes are in reality successional stages 
of plant communities''. Dyksterhuis (1949) maintained that a rational way 
to detect overgrazing is to recognize the replacement of some plant 
species by others. This requires a knowledge of autecology -- the 
study of individual species, and synecology -- the study of vegetation 
as a plant community in relation to its environment. Disturbances 
such as fire, cultivation and overgrazing, cause changes in plant 
composition. When the disturbing force is removed, the vegetation 
shifts toward climax, or the highest development possible under the 
prevailing climate. This is secondary succession. Range condition classes 


may be set up to correspond to a stage or stages in secondary succession 


as determined by grazing use. 
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Dyksterhuis (1949) assumed that climax for a site can be 
described from the original vegetation (relic areas). Differences in 
range condition may be recognized by comparing the present vegetation 
with climax vegetation. Plant species may react differently in response 
to grazing. Dyksterhuis (1949) maintained that plant species may be 
grouped ecologically by their reactions to grazing. These have been 
described as: decreasers -- species that decrease in relative abundance 
under grazing, increasers -- species that increase in relative abundance 
as the decreasers decline, and invaders -- species not components of the 
community that invade as the increasers and decreasers decline. 

The reaction of plant species to grazing has been reported in 
several studies on the Canadian prairies. Moss (1955) suggested that 
grazing or mowing grasslands in the Festuca scabrella association 
results in a marked reduction in F. scabrella and an increase in 
Agropyron trachycaulun, Sttpa spartea var. curttseta, Koelerta cristata, 
Danthonia spp., Carex spp. ecemtaad forbs. Blood (1966) indicated that 
heavy cattle grazing has reduced the original fescue prairie to a 
bluegrass-dandelion-shrubby cinquefoil association in Riding Mountain 
National Park, Manitoba. Coupland (1961) maintained that heavy grazing 
on Sttpa-Agropyron vegetation causes an increase in relative abundance 
of low-growing Bouteloua gractlts at the fense of the taller mid- 
grasses like Stipa spp., Agropyron spp., etc. The degree of grazing 
may produce either a St¢tpa-Bouteloua-Agropyron, a Sttpa-Bouteloua, or a 
Bouteloua-Stipa dominated vegetation. Under grazing, the fescue 
prairie produces an increase of the plant species characteristic of 
the Sttpa-Agropyron faciation of the mixed prairie including S. spartea 


var. curtiseta, S. comata, A. dasystachywn, A. smithit, B. gractlis, 
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18 
Koelerta ertstata. Walker and Coupland (1968) stated that the common 
effect of grazing in the Carex depressions was the increase of Poa 
palustris, to form pure stands. Glyceria grandis and Beckmannia syzigachne 
were favored by grazing. Johnston et al (1966) specifically listed 
plants under the increaser, decreaser, and invader classification on 
a regional basis. Smoliak et al (1969) listed the amount of each species 


found in the original or climax vegetation. 


METHODS 

Coupland (1961) indicated that the continuum concept has 
great value for the purpose of defining the nature of vegetation. For 
mapping vegetation, it may be more practical to separate the continuum 
into discrete units; an example being the range sites of Dyksterhuis 
(1949). In practise, the management of a continuum is very difficult. 
In range management the ecology of grazing animals has to be considered 
as well as the ecology of the vegetation. Animals show preferences for 
certain plant communities. In vegetational studies it is more efficient 
to stratify prior to sampling (Daubenmire, 1959). If vegetation can be 
stratified into plant groupings sampling can be restricted to repre- 
sentative areas of each group. This method saves time and reduces 


unnecessary sample collection. 


1. Reconnaissance (1968 & 1969) 
A. 1968 


A preliminary examination of the grassland of the study area 
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19 
using the point transect method of Clarke et al (1942) was made in 
1968. The 800 m. transect line ran from southwest to northeast across 
the study area. The straight line transect was located to include only 
grassland types. The only difference in methodology from that described 
by Clarke et al (1942) was that a 30 point frame having pins spaced at 
2.5 cm. intervals was used instead of a 10 point frame with the pins 


spaced further apart. 


B. 1969 

After examination of the data collected in 1968, it was decided 
that a more extensive study was required to understand the variability 
of species and herbage yield encountered. A review of sampling methods 
led to the selection of the canopy-coverage method of vegetation 
analysis described by Daubenmire (1959). The canopy-coverage method 
was to be supplemented by a clipping program. The reasons for selecting 
this method were: it facilitates the examination of plant groupings 
of different life forms and ages, and womnenes them on a common basis; 
it yields sufficient accuracy with a minimum field time; it allows the 
use of a two-dimensional plot which is considered superior to a point; 
the sampling accuracy can be increased by increasing the number of 
observations; the clip procedure allows herbage yield to be measured 
and permits comparisons to be made between canopy coverage and herbage 
production techniques of vegetation analysis. 

A preliminary study was conducted in August 1969. The area 


was examined by making ocular canopy coverage estimates by species and 


by clipping the herbage. 
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Canopy coverage is defined as ''the percentage of ground 
covered when a polygon, drawn around the extremities of the undisturbed 
canopy of each plant is projected on the ground and all projections 
on a given area are summed'' (Daubenmire, 1959). 

In each of five stands (a stand is a concrete example of the 
community), two rectangular 0.25 square meter plots were randomly 
located and clipped at ground level. The plant material was separated 
into the current growth of shrubs, forbs, grass and grass-likes. This 
was air-dried and weighed. In each stand, eight 0.1 square meter plots 
were randomly located and the canopy coverage of each species was 
recorded according to the procedure outlined by Daubenmire (1959). 

The herbage yield data was analyzed to estimate the number 
of plots required to give an adequate sample in 1970. The plant species 
data was analyzed by the construction of an association table to test 
the hypothesis that the selected areas represented different plant 


communities. 


2. Quantitative Analysis 1970 


Several plant communities were tentatively defined from the 
1969 reconaissance data. The boundaries of stands in each community 
in the study area were mapped using the 1970 data and 1970 aerial 
photography. To obtain a measure of species presence and dominance, the 
canopy coverage was estimated in 20x50 cm. plots. To obtain an estimation 
of herbage yield, some of the same plots were clipped, air-dried and 
weighed. 

The preliminary (1969) sampling indicated that thirty- 


two 20x50 cm. plots were adequate to give a mean annual herbage production 
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21 
having a standard error of the mean of +10 percent with an 80 percent 
probability. Forty 20x50 cm. plots gave the required precision in 
canopy coverage for all species in each stand. Five stands of each 
plant community were selected for this study. The Carex communities 
were under water in 1970 so yield data could not be collected. The 
herbage production in Saltx and Populus communities was found to be so 
“low in 1969 that further studies were not warranted. 

The stands least affected by grazing disturbance were selected 
to represent the communities of the study area. Within the boundaries 
of each community, forty observations recorded the presence and 
coverage class for each species. The tree, shrub and herb layer were 


studied. The values used for canopy coverage classes are as follows: 


Class Range Midpoint 
(%) ) 


0-1 On5 
2 I=5 3.0 
3 ba25 15.0 
4 25-50 37.5 
5 50-75 62.5 
6 Hiern, 85.0 
7 95-100 97.5 


The main transect line was placed along the greatest length 
of line that could be drawn across the stand. 

The 24.4 m. sample transect line was located in the central 
portion of this longest transect line (Figure 1). Four secondary 
transect lines were placed at right angles to the main transect line 


equidistant from each other. Each secondary transect line was 3 or 6 m. 
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22 
long, depending upon the width of the stand. Along each secondary 
transect line 10 plot observations were placed equidistant along the 
Bror,.o Mm. line (Figure 2). These were made first on the left and then on 
the right of the line. Plots 2-9 inclusive were harvested at ground level. 
Plots 5 and 9 were sorted by species to current growth, litter, and 
old wood (Figure 2). This was repeated over the remaining three 


secondary transect lines. Five representative stands of each community 


were sampled in this manner. 


Figure l. Transect layout 


Main transect 


Secondary transect 


Figure 2. Secondary transect line and plot location 


Clip Clip Clip Clip 


The herbage from each plot harvested was placed in paper bags 
and plot nombers 5 and 9 were sorted to species in the field. The clipped 


herbage was air-dried and weighed. This method was followed for the four 
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23 
communities: Symphortearpos occidentalis, Festuca scabrella, Sttpa- 
Festuca and the Sttpa-Artemista. A reconnaissance method of describing 
vegetation without clipping was followed on the remaining communities. 
This involved the mapping of each stand and randomly selecting five. 
The canopy cover of the total area of the stand was estimated for each 
species noted, using the same canopy coverage classes as the detailed 
method. 

To obtain more information on the Symphoricarpos dominated 
communities, two Symphortcarpos stems from each of 45 stands were randomly 
collected and the growth rings were counted. The Populus community was 
divided into young and mature stands. From five stands of each community 
twenty Populus tremulotdes trees were randomly selected, cut down, the 
height measured and a cross section of the stem collected. The growth 
rings were counted at a later date. 

To determine the successional status of the Populus tremulotdes 
and Saltx pettolarts communities, a comparison was made between the area 
occupied by these communities in 1907 versus 1966. The legal land survey 
field notesof Cautley (1907) measured the width of ''poplar and willow 
brush'' that crossed each survey line. Forty samples, each one mile in 
length, were randomly selected for comparison. The same lines were then 
located on aerial photos taken in 1966 and the Populus and Saltz 
communities measured. The two figures were compared to establish whether 
these woody species have increased, decreased, or continue to occupy 
the same area, over a 59-year period. 

[n 1970 a soil profile description was made in each sampled 
stand. In the center of the transect line a soil pit was dug to the 


parent material. The location was selected near the center of the stand 
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to represent the stand sampled, rather than a transitional type at the 
edge of the stand. The soil was classified using the System of Soil 


Classification for Canada (Canada Soil Survey Committee, 1970). 


RESULTS 

1. 1968 

Table 3 represents a composite mean basal area cover of the 
grassland in the study area. The grassland was dominated by Festuca 
scabrella. Another important plant was Stipa spartea var. curttseta. 
Carex spp. gave an aggregate basal area second only to F. secabrella. The 
Carex spp. are lower-growing plants than F. scabrella and S. spartea var. 
curttseta. The grass species dominate and greatly influence the Carex 
spp. The grassland of the study area closely resembles the Festuca 
seabrella association of the aspen grove region of Saskatchewan described 
by Coupland (1961). Table 4 compares the grassland of the study area 
with the Festuca seabrella association described by Coupland (1961). The 
sampling methods used by Coupland and those used in the study area are 
approximately the same. The Saskatchewan data closely resembles that of 
the study area. 

Four grasses: Koelerta cristata, Heltetotrtchon hookert, 
Danthonia tntermedia and Muhlenbergia squarrosa, were not found by the 
point sampling method in the study area but did occur in Saskatchewan. 
These species did occur in the study area but were in such smal] 
quantities that they did not show up in the sample. The difference in 
the abundance of these four grasses was one of the main differences 


between the study area and the parkland in Saskatchewan. 
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Table 3. Basal area and percent composition as indicated 


by the point transect method, 1968. 


Hits out of Basal 
Species 3600 Points ae ee 
Festuca scabrella 101 220 37.4 
Sttpa spartea var. curtiseta 56 1.6 207 
Bouteloua gractlis 4 0.1 15 
Agropyron spp. 5 0.1 es. 
Muhlenbergta cusptdata l - - 
Poa spp. ] = “ 
Juncus balttcus | | = - 
Carex eleocharts 51 1.4 18.9 
Carex spp. 31 0.9 Lino 
Selaginella densa 8 0.2 370 
Symphoricarpos occidentalis l zi 5 
Geum trtflorum | a. * 
Achillea mtllefoltum 2 0.1 0£7 
Erigeron spp. 2 0.1 Ot 7. 
Anemone spp. 3 0.1 4 
Galtum boreale ] 2 3 
Antennarta spp. l = = 
Chrysopsis villosa | . 7 
Rosa spp. ] . 


Total 270 7.4 100.0 
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Table 4, A comparison of the Festuca scabrella association in 
Saskatchewan with that of the study area. 


Cover Composition 


Coupland (1961) Study Area 
Species 1950 1957 Pitkableriny 
% T6an % 
Festuca scabrella 36.3 43.] 40.6 
Carex spp. 27:4 25.3 3209 
Sttpa spartea var. curtiseta 15.5 12.5 2255 
Agropyron spp. aad ohate) liz 
Bouteloua gractlis 1.5 0.4 1.6 
Koelerta ertstata 10.9 5.4 = 
Heltetotrichon hookert 3.8 Sal = 
Danthonia tntermedta 1.0 - = 
Muhlenbergta squarrosa 0.5 0.8 
Other grasses 0.6 Tez 
Total 100 100 100 


The major criticism of this method of sampling is that it gives 
only a composite average. The. location of the transect line across rolling 
topography, such as in this study area, is very critical. If more than 
the actual area of south-facing slopes were sampled, the results could 
be swayed in favor of Stipa spartea var. curttseta; if more north-facing 
slopes were sampled, the basal area of Festuca scabrella would be 
favored. This may account for some of the differences indicated in Table 4. 

Definite vegetational patterns were recognized while in the field 
in 1968. Therefore, each of these characteristic areas should be sampled 


intensively and described in proportion to the total area they cover. 


This would give a more detailed characterization of the vegetation 
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permitting the development of more intensive range management plans. 
The point transect method of Clarke et al (1942) is adequate for 
measuring these variations amongst grass species, but it is not suitable 
for measuring the ecological importance of forbs and shrubs. For this 
reason, the canopy-coverage method described by Daubenmire (1959), 
and an estimate of herbage yield, were used to gather further preliminary 


data in 1969. 


2. 1969 

The study area is a mosaic of the stands of different plant 
communities. Tables 5 and 6 describe the species composition and herbage 
yields of the discrete units or plant communities identified. The 
plant communities are arranged on a wet to dry moisture continuum. 

The Carex atherodes community occurs in dish-like depressions 
that are covered with water annually for a few weeks ina dry year, to 
a full summer in a wet year. Stands of this community may be identified 
by moisture-loving plants, such as Becknannta systgachne, Glycerta 
grandis, Stum suave, and Carex atherodes. The yield of the C. atherodes 
community fluctuates, depending upon the duration of deep water during 
the growing season. In 1969, when herbage production was recorded, the 
water had disappeared by late June. In other years, when surface 
water remained for a longer period, the annual yield was much reduced. 
Walker and Coupland (1970) concluded that plant groups are continual ly 
shifting from year to year, depending on water levels, provided the 


salinity level is held constant. 
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Table 6. Annual herbage production of six 


plant communities, 1969 


Kilograms per Hectare 


Mean Standard 
Communi ty yield error 
Carex atherodes 
grass 1/ 5176 
n=10 forbs 56 
shrub 2/ --- 
| 52320 + 912 
Saltx pettolaris 
grass 310 
n=10 forbs 218 
shrub --- 
528 + 64 
Populus tremulotdes 
grass 154 
n=10 forbs 82 
shrub 2012. 
518 + 76 
Symphortcarpos occtdentalis 
grass 978 
n=10 forbs 48 
shrub 1042 
2068 + 208 
Festuca scabrella 
grass 1944 
n=10 forbs 46 
shrub 22 
2012 + 88 
Stipa spartea var. curttseta 
grass 926 
n=10 forbs 226 
shrub 12 
1164 + 108 


1/_ includes all grass and grass-like plants 
2/ includes only the annual growth not including the 


annual increase in woody stems 
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The second community encountered consists of Salix petiolaris 
dominated areas around the drier portions of the Carex atherodes 
community, and often forms a transition between the slough and the 
Populus tremulotdes communities. Fluctuating water levels in the Carex 
atherodes community also affect the boundary and extent of the Saltz 
pettolaris community. During years of low water levels, S. pettolaris 
invades the Carex atherodes community. During years of high water levels, 
the Salix pettolarts plants in the Carex community die. The most striking 
characteristic of this community is the high cover of S. pettolarts (80 
percent). The canopy of the S. pettolarts reduces the light received on 
the ground and probably accounts for the low annual yield at ground level. 
Saltx pettolaris competes with the ground plants as well. Saltx pettolaris 
communities share Mentha arvensis, Cirsium arvense and Calamagrostis spp. 
with the Carex atherodes community (Table 5). The presence and cover 
of C. atherodes and Calanagrostits spp. provide similarities to the 
Carex atherodes community. 

The Populus tremuloides community occupied the area between 
the S. pettolaris and the Festuca secabrella grassland. The main 
difference from the surrounding vegetation is the higher cover of P. 
tremulotdes and the presence of Geranium btcknellit. Low cover plants 
can hardly be used to characterize this community, because of the low 
intensity sampling procedure used. The Populus tremulotdes communi ty 
shares the presence of P. tremulotdes, Fragaria virgintana and Galtum 
boreale with the Saltz petiolarts community. The community also has 
Cirstum arvense, Juncus balticus and Calamagrostis spp. which occur in 


both the Saltx petiolarts and Carex atherodes communities. The annual 
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yield compares closely to that of the Saltx pettolaris communi ty. 
Here, as with S. pettolarts, the lack of light, caused by the upper 
stratum, reduces herbage yield on the ground. 

The shrub-dominated Symphoricarpos oectdentalis community | 
appeared in many varied locations over the study area. Here, the distin- 
guishing characteristic is the high cover of the shrub S. occtdentalts. 
A number of species of the Symphoricarpos community occurred in the 
Festuca seabrella and Populus tremulotdes communities indicating 
the affinity of Symphortcarpos to those communities. The annual production 
was substantially greater in the Symphortcarpos oectdentalts community, 
than under P. trenuloides (Table 6). One reason for this difference 
was that the current growth of the shrub was harvested while it was 
not possible to harvest the annual growth of P. tremulotdes. 

The Festuea scabrella community is characterized by a high 
canopy cover of F. scabrella. The Carex species in this community 
include G praticola, C. lastocarpa and C. obtusata. A species found 
only in this community was Gewn triflorum. The Festuca scabrella 
community shares many species with surrounding communities. The yield of 
grass and grass-like plants was second only to the Carex sloughs. This 
community covers over 50 percent of the total area and occupies a mesic 
location in the landscape. 

The Stipa spartea var. curttseta community occupies the 
hilltops and upper south-facing slopes. This community occurs on the 
most xeric locations. It is characterized mainly by Bouteloua gractlis 
and plants such as Phlox hoodit, Sphaeraleea coeetnea and Haplopappus 


sptnulosus. These areas were described in Saskatchewan by Coupland (1961) 
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as the Sttpa-Bouteloua faciation of the Mixed Prairie Association. With 
the exception of the Saltx pettolaris and Populus tremulotdes communities, 
the annual herbage production of the Stipa community was lowest. In the 
Saltx pettolaris and Populus tremulotdes communities, low harvestable 
yields were caused by light limitation and by woody plant competition. 
The low yields of the Sttpa spartea var. curttseta community was 
attributable to the lack of effective moisture. 

Annual herbage production averaged 5232 Kg./ha. on the Carex 
atherodes community. This is ten times the herbage production found in 
the Saltx pettolarts and Populus tremulotdes communities, two and one- 
half times greater than that of the Festuca scabrella and Symphortcarpos 
ocetdentalts communities, or five times that of the Sttpa spartea var. 
curttseta community. This is due, primarily, to the moisture availability 
in the Symphoricarpos occidentalis, Festuca scabrella and Stipa spartea 
var. curttseta communities and to the reduced light caused by the Saltx 
pettolaris and Populus tremuloides canopy in those communities. 

The six plant communities outlined in this preliminary 
study provide a variety of habitat conditions for the animal components 
of the ecosystems. Since the animals have a choice, differential 
preferences are made for one plant community over another. Because of 
the differential preferences displayed by grazing animals for thes 


plant communities, further studies of the vegetation as discrete 


communities are justified. 
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3. 1970 

a. The Carex atherodes Community 

The Carex community occupied the depressions associated with 
rolling topography. These depressions held water during part of the 
growing season. The Carex community covered 11.1 percent of the total 
study area. Table 7 lists some of the conspicuous plants located in 
these depressions. Carex atherodes with C. rostrata and some C. 
arthrostachya dominated the vegetation in most depressions. 

The vegetation in these areas was extremely variable. During 
1970 all these depressions retained water above the soil surface until 
August. Shallow water favored Carex atherodes, while deeper water favored 
Glycerta grandis, and in some areas Typha latifolta, Setrpus spp. and 
Stum suave. The coverage of plants in these areas fluctuates depending 
on the depth of water and the length of time the water remains during 
the summer. Herbage yield in 1970 was very low because of the deep 


water covering the stands during the growing season. 
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Table 7. Canopy cover of plant species in the Carex 


atherodes community, 1970. (n = 5) 


Species Cano Cover 
(Z) 


Carex  1/ 90 
Calanagrostis tnexpansa 61 
Beckmannta syztgachne 10 
Agrostts alba 6 
Glycerta grandis 6 
Stachys palustris 2 


Hordeum jabatum ] 
Stun suave l 


Sonehus arvensts ] 


Typha latifolta 0.5 
Setrpus spp. 0.5 
Salix pettolaris 0.5 


b. The Saltx pettolarts Communi ty 

This community was identified by a high cover of the shrub 
Salix petiolaris. Table 8 lists the species identified in this community. 
Understory plants that contributed one percent or more canopy cover were: 
Sonchus arvensis, Rosa woodsti, Carex praticola, C. rostrata, C. 
atherodes, Solidago pruinosa, Circtwn arvense, Vieta amertcana, Agrostis 
spp., Symphoricarpos occidentalis, Calamagrostts spp. and Lathyrus spp. 

Stands of the Salix petiolaris community covered 6.8 percent 
of the study area or 4.37 hectares (10.8 acres). This community formed 


1/ Predominantly C. atherodes with C. rostrata, C. 
4 arthrostachya. 
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rings around depressions, occurred as clumps around depressions or 
along drainages, and was generally restricted to moister areas 
associated with rolling topography. In southwestern Alberta, Johnston 
and Smoliak (1968) considered Salix as a forerunner to establishment 
of groves of Populus. The Salix community shared the presence of several 
plant species with the Carex community. These included Salix pettolaris, 
Sonchus arvensts, Beckmannia syatgachne, Calamagrostis spp., Carex 
rostrata and C. atherodes. The boundaries of stands of the Salix community 
fluctuated in response to water levels tn the depressions. There was 
visual evidence that Saltx had invaded the Carex community during 
periods of low water levels and had died when water levels rose. 

The soils found under the willow were all rego-humic 
gleysols with one profile being carbonated and another salinized. 


After standing a few hours the soil pits filled with water. 


c. The Populus tremulotdes Community 

The Populus tremulotdes community was obviously distinct 
from the grassland and shrub communities in the study area. It was 
the only community dominated by trees. The P. tremulotdes communi ty 
covered 9.1] percent of the study area or 5.9 hectares (14.58 acres). 
This area was made up of 42 groves ranging in size from 0.02 to 0.5 
hectares. The vegetation in ‘ne community is described in Table 9. 
This community was arbitrarily divided into mature and young stands. 
The mature stands had P. tremulotdes trees that ranged from 5 to 16 


m. tall and the stems Were 5 to 30 cm. diameter at breast height (DBH). 
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Table 8. Canopy cover of plant species in the Saliz 


pettolarts community, 1970. (n = 5) 


Species Canopy Cover 
(Z) 


Saltx pettolaris . 88 
Sonchus arvensis 10 
Rosa woodsit 3) 
Carex praticola 7 
Agrostts spp. 2] 
Symphortcarpos occtdentaltis 5 
Vieta americana 4 
Lathyrus spp. 4 
Cirstum arvense 2 
Soltdago prutnosa 2 
Calamagrostts spp. 2 


Carex rostrata & atherodes ] 


Plantago major O07 
Anemone canadensis 0.6 
Smtlaetna stellata 0.6 
Potentilla spp. 0.5 
Juncus balttcus 0.5 
Stachys palustris OPS 
Bromus ctltatus 0.5 
Galtum boreale 0.5 
Populus tremulotdes 0.4 
Astragalus canadensts 0. 


Taraxacum officinale O23 
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Table 8. Continued. 


Species Canopy Cover 
) 


Fragarta spp. legs 
Achillea mtllefolium 0.3 
Agropyron spp. 0.3 
Alopecurus aequalis De 2 
Beekmannia syztgachne Or2 
Artemtsta ludovictiana Or2 
Hordeum jabatum O21 
Campanula rotundtfolia 0.1 
Cirstum vulgare 0.1 


The trees in the young stands ranged from 1 to 8m. tall and the stems 
were | to 7 cm. DBH. The young stands were located around the grassland 
edge of the mature stands. 

The tree community tended to form incomplete rings around 
the depressional areas. The greatest development of the Populus 
community tended to be located on the south side of these depressions 
on the north-facing slopes. The north side of the depressions (south- 
facing slopes) had the least area covered by Populus. The young 
stands had their largest areas on the south side, upslope from the 
mature stands. 

The vegetation is dominated by a tree canopy cover of 90 
percent. The shrub, Symphoricarpos oectdentalts, averaged 69 percent 
canopy cover. Rosa woodstt was present in smaller amounts. Other plants 


which had a canopy cover of one percent or more include: Galtum boreale, 
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Table 9. The canopy cover of the plant species in the 


Populus tremuloides community, 1970.. (n = 5) 


Canopy Cover 


species Mature Youn 
% (%) 

Populus tremulotdes 90 33 

Symphortcarpos occidentalis 69 69 


Rosa woodstt 1] r ] 


Galtum boreate 6 Ors 
Calamagrostis inexpansa 6 ] 
Victa amertcana 6 l 
Carez spp. I/ 5 5 
Fragarta virginiana 0.4 ] 
Agropyron subsecundun 0.4 O25 
Artemtsta ludovtctana 0.4 0.3 
Smtlactna stellata 0.4 = 
Taraxacum offictnale 0.4 = 
Campanula rotundifolta 0.4 = 
Viola spp. 0,4 
Anemone canadenstvs 0.4 = 
Ribes oxyacanthoides 0.3 - 
Hordeum jabatum 0.3 ; 
Erigeron phtladelphtcus 0.2 Des 
Cirstum arvense | On2 0.2 


1/ Carex species of which C. prattcola, C. lastocarpa were 
~ identified. 
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Table 9. Continued. 


Canopy Cover 


Species Mature Youn 
% % 
Carex spp.  1/ 0.2 y 
Stachys palustris _ 0.2 = 
Sonechus arvensis 0.2 . 
Thaltetrum venulosum 0.2 z: 
Potenttlla spp. O22 r 
Lathyrus spp. 0.2 = 
Achtllea mtllefoltum 0.1 0.2 
Glycerta grandis Oe] a 
Agrostts scabra = 0.3 
Erystmym chetranthodes > 0:2 
Juncus balticus : 0.2 
Festuca scabrella i 1.0 


Calamagrostts inexpansa, Victa amertcana, Fragaria virgintana, Carex 
praticola, and Carex lastocarpa. Certain generalizations may be made 
about the mature versus young Populus stands. Plants characteristical ly 
found under only the mature Populus stands include: Rtbes oxyacanthotdes, 
Smilacina stellata, Thalictrum venulosum, and Lathyrus spp. (Table 9). 
The young Populus stands usually contained some of the plant species 


usually found in the Festuca grassland. 


An analysis of forty miles of transect lines near the study 


area covered by the legal land survey of Cautley (1907) revealed that 


17 Carex species of which C. atherodes was identified. 
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0.2 percent of the area was covered by Populus. The same transects 
were analyzed on the aerial photographs taken in 1966. This revealed 
that Populus now occupied 3.4 percent of the area. The tree communi ty 
dominated by Populus tremulotdes had increased by about 1700 percent 
between 1907 and 1966 even though the community continues to occupy 
a relatively small portion of the study area. The growth ring analysis 
presented in Figures 3 and 4 reveal some of the major periods when 
rapid tree invasion occurred. The age distribution of the trees, 
represented by growth rings, indicated that invasion was concentrated 
into three periods. These periods were approximately 50 to 60, 20 to 30, 
and 5 to 10 years ago. Apparently 1910 to 1920, 1940 to 1950, and 1960 
to 1965 were the periods in which the most active tree invasion 
occurred. There was no correlation between tree establishment and 
annual precipitation (Figure 5). 

Maini (1960) indicated that Populus tremulotdes clones, on 
medium textured soils in the dark brown soil zone, exhibited a rate 
of invasion of 1.0 to 2.5 feet per year. He peneneeG that suckering 
is stimulated when temperatures and moisture conditions are favorable. 
He suggested that Populus tremulotdes becomes established during moist 
periods, but dies out during extended drought. A succession of dry years 
has resulted in death of natural stands of trees. Maini (1960) concluded 
that Populus tremulotdes groves have reached their potential limit on 
medium textured dark brown soils and that since the cessation of 
prairie fires the invasion has taken place in a limited manner. 
Johnston and Smoliak (1968) reported there was little brush on the range- 
lands of southwestern Alberta 85 years ago. They go on to say that 


"Our observations indicate that brush invasion is still actively underway 
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Figure 3. The number of trees and number of growth rings 


in older Populus tremulotdes. 
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Figure 4. The number of trees and number of growth rings 


in the young Populus tremulotdes. 
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Figure 5. The relationship of growth ring numbers of /vpu/us tremuloides to annual precipitation 
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and that, within the southwestern Alberta Parkland, the rate of conversion 
of grassy range to trees is about 0.75 percent of the total area per 
year.'' They report the general sequence of plant succession to be from 
grass to willow to aspen to conifer. 

The observations indicated that for the area surrounding 
the study area, the land area covered by Populus tremuloides increased 
from 0.2 percent covered in 1907 to 3.4 percent covered in 1966. This 
falls within the range of 1.4 to 2.7 feet per year compared to 1.0 to 
2.5 feet per year of invasion in Saskatchewan (Maini, 1960). This amounts 
to 0.05 percent per year compared to the estimate made by Johnston 
and Smoliak (1968) of 0.75 percent per year in southwestern Alberta. 

The results of the soil classification of the Populus 
tremuloides community are presented in Table 10. The pits were dug 
under mature stands. Two of the profiles are typical grassland soils 
(profiles two and five). Profile three represents a grassland soi] 
slightly modified by the Populus vegetation. Profiles one and four are 
carbonated regosolic humic gleysols. These are soils usually found in 
depressions which are usually water saturated for long periods. 

The soils of the mature Populus tremulotdes stands indicate 
that the trees became established on either black chernozems (grass- 
land soils) or the humic gleysols which occur at the edge of depressions. 
Although some trees were over 60 years old their average age was 30 
years. Evidence of soil modification, reported by Dormaar and Lutwick 


(1966), was Indicated in only one profile. This was the development of 


an AB horizon in profile three. 
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Populus tremulotdes community, 1970. 


Classification 


Carbonated Regosolic 
Humic Gleysol 


Orthic Black 
Chernozem 


Eluviated Black 
Chernozem 


Carbonated Regosolic 
Humic Gleysol 


Orthic Black 
Chernozem 


Depth 
cm. 


O=i 

la2s 
28-66 
66 


Hor. Dry Color 


L-H 

Ah 1OYR 
ACk ]1OYR 
Ccag 

Oecd 160) | 


=H 
Ah 1OYR 


Bng 10YR 


Ccag 
Ce ete 


L=H 

Ah 1OYR 
AB 1OYR 
Bt 1OYR 
Cca 

Ge BET 


Ushi 

Ahk 1OYR 
ACk 1OYR 
Ccag 
Comclsh bal 


L-H 

Ah 1OYR 
Bm ]1OYR 
Cca 

G el ikl 


2/1 
5/2 


2/1 
4/3 


2/1 
4/2 
3/2 


2/1 
4/2 


2/2) 
5/4 


Soils description and classification of the 


Texture 


Loam 
Clay loam 


Loam 
Clay loam 


Loam 
Clay loam 
Clay 


Loam 
Clay loam 


Loam 
Clay loam 
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d. The Koelerta cristata - Agropyron smithtt Communi ty 

This community was characterized by the high canopy coverage 
of Koelerta ertstata and Agropyron smithit (Table 11). Stands of this 
community were more readily recognized as the vegetation occupying 
what appeared to be eroded pits associated with the solonetz soils. 
Koelerta ertstata and Agropyron smithii had 59 and 46 percent canopy 
cover, respectively. Other plants recording more than one percent 
canopy cover included: Selagtnella densa, Carex eleocharis, Artemista 
frigitda, Grindelta squarrosa, Antennarta nitida, Achillea millefoltum, 
Poa secunda, Bouteloua gractlis, Deschampsta caespitosa, Hordeum 
jubatum, and Distichlts stricta. Selaginella densa is a low-growing 
club moss which forms an understory under the vegetation described. 
lt forms patches of varying sizes. 

Stands of this community occupied only 0.5 percent of the 
study area. The stands were usually located on the lower slopes of 
many of the knobs but occasionally occurred on level areas in 
some locations. The plant community was a product of soil conditions 
caused by the presence of sodium salts in the parent material. The 
soils were Brown solonetz on the upper slopes and Black solonetz in 
lower areas. The Ah horizon varied from 2 to 7 cm. in depth over 0 to 
3 cm. of Ae horizon. The Bnt horizon was very hard in July 1970. This 
made it nearly impossible to penetrate with a shovel. Plant roots 
appeared to penetrate very little into the B horizon as well. 

The presence of sodium salts in the soil reduces the 
availability of water to the plants. :The hard pan (Bnt) restricts 


water movement within the profile. Although annual production was 
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Table ll. Canopy cover of plant species in the Koeleria 


ertstata - Agropyron smithit community, 1970. 


Species ee Canopy Cover 
% 
Koelerta eristata 59 
Selaginella densa 59 
Agropyron smtthit 46 
Carex eleocharis ; 35 
Poa secunda 15 
Grindelta squarrosa 13 
Disttchlts stricta 8 
Artemtsta frigtda ig 
Achtllea millefoltum 5 
Antennarta nittda 4 
Bouteloua gracilts 4 
Hordeum jubatun 3 
Deschampsta caespttosa ys 
Stipa spartea var. curttseta 0.8 
Ertgeron caespttosus . 0.5 
Cerasttum arvense 0.3 
Potentilla pensylvantea Gas 
Sphaeraleea coecetnea 0.3 
Artemisia ludoviectana On 
Gutterrezta sarothrae 0x2 
Muhlenbergia cusptdata 0.2 
Potentilla gractlis be 
0.1] 


Chenopodium leptophytllun 
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Fable 1h: Continued? 

Species Canopy Cover 
GZ) 

Anemone patens var. wolfgangtana Cal 

Potenttlla arguta 0.1 

Agropyron subsecundum Onl 


not measured, it appeared that the herbage production was considerably 


less than the arld Sttpa-Artemista community. 


e. The Symphortcarpos oectdentalis Community 

Stands of this shrub community covered 8.3 percent of the 
study area. This amounts to 5.39 hectares (13.33 acres) occupied by 
the community. It formed 124 patches in the grassland, varying in 
size from 0.004 hectares (0.01 acres) to 0.30 hectares (0.75 acres). 
The location of the S. ocetdentalis stands was not as predictable as 
were the other communities investigated. The locations and size of 
the areas occupied are indicated in Figure 6. 

The resulting description of stands of the Symphortcarpos 
oectdentalts community is presented in Table 12. These stands were 
dominated by Symphoricarpos (42 percent cover). Other major plant species 
include: Festuca scabrella, Stipa spartea var. curtiseta, Rosa woodstt, 
Carex lastocarpa, C. praticola, and C. obtusata. When comparing these 
stands to stands of other communities, it may be generally described 
as a grassland community with a shrub dominant. |t should be noted that 


the understory of the Populus tremulotdes stands also contained a 
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Table 12. The mean canopy cover and frequency of the plant 
species of the Symphoricarpos occidentalis 


community, 1970. (hy =200) 


Mean Canopy Mean 

Species Cover Frequency 

% % 
Carez spp. I/ 50 . o7 
Symphortearpos ocetdentalis - 42 99 
Festuca scabrella 31 76 
Stipa spartea var. curtiseta 19 54 
Rosa woodstt 10 52 
Galtum boreale 8 51 
Artemtsta ludovictana 6 40 
Agropyron subsecundum 4 24 
Agropyron spp. 2/ Z 10 
Muhlenbergta cusptdata Z 10 
Soltdago missourtensts 2 10 
Cerasttum arvense ] 26 
Aster pansus ] 16 
Aster laevts hat: 14 
‘Achillea millefoltun I 14 
Calamogrostis tnexpansa l 7 
Potenttlla arguta 0.9 9 
Danthonia tntermedta 0.9 4 
Geum trtflorum 0.9 4 


1/7 Carex identified in this group include: C. lastocarpa, 
C. praticola, C. obtusata. : 


2/ Agropyron identified in this group include: A. smvthit, 
~ A. rtparium and A. subsecundum. 
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Vaal Gs, 12's Continued. 


Species 


Anemone canadensis 
Thermopsts rhombtfolta 
Agrostts scabra 

Vteta sparstfolta 


Sttpa vtrtdula 


Campanula rotundtfolta 
Viola nuttallit 
Koelerta ertstata 
Androsace septentrtonalts 
Tragopogon dubtous 
Commandra patltda 
Psoralea esculenta 
Artemisia frigtda 
Anemone patens 
Heltetotrtchon hookert 
‘Genttanella amarella 
Antennarta ntttida 
Heuchera rtchardsontt 
Stsyrtchtum montanun 


Taraxacum officinale 


Mean Canopy 
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53 
high cover of Symphortcarpos occidentalis. Symphortcarpos was a sub- 
dominant in the Populus tremulotdes but a dominant in the shrub 
community. 

Table 13 presents the species composition in terms of 
annual production of the S. occtdentalts stands sampled. The dominant 
plant S. ocetdentalis contributes 44.9 percent of the total annual 
production and 42 percent of the canopy cover. Although the canopy 
cover of Festuca scabrella, Sttpa spartea var. curtiseta, Rosa woodstt 
and Carex species were 31, 19, 10 and 50 percent, respectively, their 
annual production was only 21.6, 7.1, 7.1 and 8.4 percent of the total, 
respectively. This suggests that canopy cover cannot be correlated with 
weight across all species. This would relate to the canopy character~ 
istics of each species. The grass-like plants contributed 39.2 
percent of the total annual production. 

There was a high variability among stands. The variation 
among stands sampled is presented in Appendices 1 and 2. The dominant 
plant ranged from 26 to 73 percent canopy cover. The annual yield of 
S. oceetdentalts ranged from 7.19 to 16.26 gms./ 0.1 sq. m. or 719 


to 1626 Kg./ha. 


Table 14 describes the soils under the S. ocetdentalis 
community. Two out of the five soil profiles are orthic black chernozems 
while the remaining three profiles are dark brown chernozems. The 
depths of soils ranged from 33-94 cms. from the surface. 

Table 15 shows the results of the growth ring analysis on 
the woody stems of Symphoricarpos. The majority of the stems had two 


to nine growth rings, with an average of six. If it is assumed that 
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Table 13. Species composition in terms of annual production 
of the Symphortcarpos occidentalts community, 1970. 


Weight per &% of Total (n = 40) 
OsdnSQa Msieg Herbage 


Species 


Grass and Grasslikes 


Festuca scabrella 5.51 2170 

Carex spp. Zao 8.4 

Sttpa spartea var. curttseta 162 ior 

Poa spp. 0.08 0.3 

Agropyron spp. 0.2/7 1.1] 

Agrostts scabra 0.05 O22 

Danthonta tntermedta 0.02 OF! 

Juncus balttcus ro ..03 OF! 

Calamagrostis inexpansa 0.1] 0.4 

LOZ 057 9mS curso 55 

Forbs and Shrubs green growth 

Symphortearpos ocetdentalts liies9 44.6 

Companula rotundtfolta 0.06 Oe 

Rosa woodstt 1.80 Tea 

Vteta sparstfolta 0.01 = 

Artemtsta ludovictana 0.74 259 

Aster pansus ORS ee On, 

Galtum boreale O57 Dae 

Aster laevis 0.26 Re) 

Soltdago missourtensts 0.08 0.3 

Achillea mtllefoltum 0.05 Sihsy 

Thermopsts rhombifoltia 0.02 0.1 

Potenttlla arguta 0.14 Or5 

Psoralea esculenta 0.06 OFZ 

Geum triflorum aT le, 0.7 

15.54 gms. 60.7% 
TOTAL 25.59 gms. 100% 


eT 


Green 25.59 gms. 32.3% 
Wood 18.54 23.4 
Litter 35.03 4h, 3 


Total 79.16 100 
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Table 14. 
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Soil description and classification of the 


Symphoricarpos ocetdentalts community, 1970. 


Classification 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Black 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Black 
Chernozem 


Depth 


6-15 
locos 
33 


0-27 
v4 date & 
37 


0-29 
29-66 
66-89 


HOF: Dry Color 


Ah 1OYR 
Bm 1OYR 
Cca 

Ba Be 6 

Ah 1OYR 
Bm 1OYR 
Cca 

Ce Tr 

Ah 1OYR 
Bm 1OYR 
Btj 1OYR 
Cca 

Cae tail 

Ah 1OYR 
Bm 1OYR 
Cca 

Coma 

Ah 1OYR 
Bm 1OYR 
Cca 


Cari hi 


3/2 
4/ 


2/1 
b/d 


2/1] 
4/3 
5/4 


3/1 
4/3 


2/1 
Bi 


Texture 


Loam 
Clay loam 


Loam 
Clay loam 


Loam 
Loam 
Clay loam 


Loam 
Clay loam 


Loam 
Clay loam 
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growth rings are equal to the age in years this may be interpreted as 
an average of six years with the majority (96 percent) of the stems 
falling in the two to nine year age. The maximum age recorded was 
eleven years. 

Using an arbitrary classification of dense, moderate and 
sparse stands, the mean age was 7.2, 6.3 and 3.3, respectively. Dense 
was interpreted as Symphoricarpos growing to near exclusion of other 
plant species, sparse as being present but contributing little to the 
total biomass, and moderate as falling between these extremes. This 
indicates that as a stand becomes older the density of Symphorticarpos, 
the dominant plant, becomes greater. In view of this it is expected 
that it may be possible to predict the average age of stands of the 
community by applying a classification of density to the dominant 


species. 


Table 15. The frequency of the growth rings encountered in 


the woody stems of Symphortcarpos occidentalis, 1970. 


Growth Number Percent of 

Rings of Stems Total 
] 2 2ye 
2 | im 12.4 
3 10 vez 
h 8 9.0 
5 4 4.5 
6 10 Lhe2 
7 14 Ea 
8 1] 12.4 
3 13 14.6 
10 5 5.6 
1] AD ee. 

Total 89 100.0 
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Table 16 gives an indication of the level of sampling in 
terms of the number of species encountered. There are sixteen Species 
in the community having a mean canopy cover of one percent or more. 
Thirty plots per stand would have recorded these species. Five plots 
per stand would have placed the mean canopy cover of the dominant 


Species within 10 percent of the mean of all plots recorded. 


Table 16. The level of sampling intensity in terms of plant 
species encountered in relation to the number of 


plots for the Symphortcarpos occtdentalits community. 


Plots . Number of Species 
5 5-18 
10 Baz0 
20 13-23 
30 16-28 
ux) 18-30 
80 28-30 
120 33 
160 3 
200 40 
f. The Festuca seabrella Community 


The Festuca scabrella community was a major vegetation type 
of the study area. It covered 50.9 percent of the total area. This 
amounted to 32.95 hectares (81.41 acres). It occupied a position on 
the moisture gradient in between the relatively dry Stipa-Artemtsta 


and Stipa-Festuca communities of the south-facing slopes and the 
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58 
relatively moist Carex atherodes, Salix pettolaris and Populus tremulotdes 
communities. 

This community is described in Table 17 in terms of canopy 
coverage and in Table 18 in terms of annual herbage yield. The stands 
of this community characteristically had a high canopy cover of 
Festuca scabrella (84 percent) and the species produced 75 percent of 
the total annual production. During 1969 the Festuca scabrella plants 
produced a large number of seed heads which grew about one-half meter 
above the leaves. During 1970, no seed heads could be found. These 
results agree with the results of Johnston (1967) who observed that 
Festuca scabrella is an erratic seed producer and several years may 
lapse without a seed set. 

lt was observed that Ff. scabrella did not follow the 
description as given by Moss (1959), ''densely tufted, often as large 
tussocks, those enlarging by short rhizomes''. The largest tufts did 
not exceed five cms. in diameter, and the majority were less than one 
cm. Rhizomes varied in length to a maximum of 16 cms. 

The Festuca scabrella community was considered species poor, 
as only ten species had one percent or more canopy cover out of a 
total of 37 species recorded in the stands. The grasses contributing 
more than one percent canopy cover were Stipa spartea var. curttseta 
and Agropyron subsecundum. The canopy cover of Carex spp. ranged 
from 26.9 to 71.8 percent, with a mean of 49.1 percent. However, the 
yield of Carex spp. was only 9.4 percent of the total yield. The Carex 
spp. were low growing below the canopy of Festuca scabrella. Their 


herbage production was probably reduced because of the high cover of 
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Table 17. Mean canopy cover and frequency of the Festuca 


scabrella community, 1970. (n = 200) 


secies eae eet 
PEE aiey eae 
Festuca scabrella 84 100 
Carex spp. Ad, 49 98 
Sttpa spartea var. spartea 20 70 
Achtllea millefolium 5 50 
Rosa arkansana “ a2 
Artemtsta ludovtetana 3 2 
Galtum boreale Ws 1] 
Victa sparstfolta ] é; 23 
Agropyron subsecundun l 12 
Cerastium arvense ean) 31 
Artemista frigtda : 079 22 
Heltetotrichon hookert Oie/ 10 
Astragalus flexuosus 0.7 8 
Taraxacum of fictnale 0.6 10 
Campanula rotundifolia © 0.6 12 
‘Soltdago rtgtda OS 8 
Anemone patens Os 8 
Antennarta ntttda O25 6 
Poa spp. 0.4 2 
Genttanella anarella Gres 6 
Solidago mtssouriensts Ons 6 


1/ Carex identified in this group included: C. obtusata, | 
~ ¢. prattcola, C. lastocarpa. 
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Table 17. Continued. 


Species 


Heuchera richardsonit 
Potenttlla arguta 
Erigeron canadensts 
Agrostts scabra 

Geum trtflorum 
Ertgeron caespttosus 
Viola nuttallit 
Erigeron phtladelphtcus 
Astragalus strtatus — 

| Koelerta ertstata 
Chrysopsis vtllosa 
Potentilla gracilis 
Androsace septentrtonalis 
Collomta linearts 
Erystmum chetranthoides 


Ctrstum arvense 


Mean Canopy 


Cover 


Zz 


0. 


0% 


0. 


O° 


Oe 


Mean 
Frequenc 
(%) 
oA 
2 
2 
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Table 18. 


Species 


Grass and Grasslikes 


Festuca scabrella 


Sttpa spartea var. curtiseta 


Carex spp. 

Agropyron subsecundum 
Heltetotrichon hookert 
Agrostts scabra 


Forbs and Shrubs 


Vieta sparstfolta 
Ertgeron SPp. 
Achtllea millefoltum 
Cerasttum arvense 
Rosa arkansana 
Heuchera rtchardsontt 
Artemtsta ludovtetana 
Artemtsta frtgtda 
Galium boreatle 
Anemone patens 
Astragalus spp. 
Soltdago spp. 
Gatllardia aristata 
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Species composition in terms of annual production 
of the Festuca scabrella community, 1970. (n = 40) 


Weight.per % of Total 
O.l sq.m. ©" Herbage 


. 67 74.6 
73 a 
10 9.4 
06 On8 
10 0.5 
.0] . “ 


oOo OCOON — OD 


20.67 gms. 92.5% 


09 
1] 
17 
1] 
Bear! 
202 
«30 
1] 
23 
03 
.05 
01 
01 


SS) (8S) SS) SS OS OKS 
—] MO HWW HN OW Lf 


OOO. Ore OGIO | OOOO oO, © 


1.67 gms. 7.5% 
TOFAL 22.34 gms. 100% 


eS 


Green 22 34.50MS .e° 32274 
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Festuca. The forbs and shrubs that contributed more than one percent 
canopy cover included: Achtllea millefoltum, Vicia sparstfolia, Cerastium 
arvense, Rosa arkansana, Artemista ludovictana and Galtum boreale. These 
plants contributed 0.4 to 1.7 percent of annual yield. The variation 
between stands sampled is shown in Appendices 3 and 4. 

The average annual yield of the Festuca scabrella community 
was 2067 Kg./ha. of grass and grass-like plants, and 167 Kg./ha. of 
forbs and shrubs. In terms of grass and grass-like plants, this is 
twice the yield of the Symphortcarpos occtdentalts community. In 
terms of annual yield of forbs and shrubs, the Festuca scabrella 
community yields one-tenth of the Symphortcarpos oectdentalts community. 

Thirty-seven plant species were present in the five stands 


of this community (Table 19). 


Table 19. The level of sampling intensity in terms of plant 
species encountered in relation to the number of 


plots for the Festuca scabrella community. 


Rlotss a. Number of Species 
2) 7-18 
10 11-19 
20 15-22 
30 21-25 
40 3 22-25 
80 | . 30-32 
120 Be 
160 a] 


200 7 
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Only five 20x50 cm. plots were required to give +10 percent 
of the mean coverage for the dominant species, Festuca scabrella. The 
ten species averaging more than one percent canopy cover always 
occurred in ten plots. 

Table 20 describes the soils sampled in five stands of the 
Festuca scabrella community. The depth of soil ranges from 23 to 50 
cms., compared to 33 to 94 cms. in the Symphortcarpos occtdentalis 
stands and 58 to 132 cms. in the Populus tremuloides stands. The color 
of the Ah horizon in the Festuca scabrella stands ranges from IOYR 
3/2 to 4/1 dry color compared to 10YR 3/2 to 2/1 dry color in the 
Symphoricarpos occidentalts stands and to IOYR 2/1] dry color in the 
Populus tremulotdes stands. The profiles represent one orthic black 
chernozem and five orthic dark brown chernozems under the Festuca 
scabrella eens compared to dark brown and black chernozems under the 
Symphortearpos occidentalis stands, black chernozems under the Populus 


tremuloitdes stands and rego-humic gleysols under the Salix pettolaris 


stands. 
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Festuca seabrella community, 1970. 


Classification 


Orthic Black 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem - 


\ 


Depth 


cm. 


0-15 
15-38 
38-44 

Ll 


0-20 
20-48 
48-50 

50 


O= 15 
15-38 
38-42 

42 


0-18 
18-46 
46-50 

50 


0-8 

8-20 
20-23 

23 


Hor. 


Ah 
Bm 
Cca 
C 


Ah 
Bm 
Cca 
C 


Dry Color 

1OYR 3/2 
ie 

1OYR 4/1 

1OYR 5/3 
Gil 

1OYR 4/2 

1OYR 4/4 
Tie Bl 

1OYR 4/2 

1OYR 5/3 
Till 

1OYR 4/2 

1OYR 5/3 
Tree 


Soil description and classification of the 


Texture 


Loam 
Clay loam 


Silty loam 
Clay loam 


Loam 
Clay loam 


Loam 
Clay loam 


Loam 
Clay loam 
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g. The Stipa spartea var. curtiseta - Festuca scabrella 
Community. 

The Sttpa-Festuea community covered eleven percent of the study 
area or 7.12 hectares (17.59 Senge) of the 64.75 hectare (160 acre) study 
area. The 7.12 hectares were made up of 32 stands surrounded by stands 
of Festuca scabrella grassland. The Stipa-Festuca stands ranged from 
0.04 hectares (0.11 acres) to 0.8 hectares (1.97 acres) in size. These 
areas occupied the south slopes of knolls ranging from 90 to 270 
degrees from true north. The locations of these areas in relation to 
topography are shown in Figure 6. The canopy cover and frequency on 
each plant species are listed in Table 21. 

The community was dominated by a conspicuous plant, Sttpa 
spartea var. curttseta averaging 53 percent cover and 99.5 percent 
frequency. Festuca secabrella was the major subordinate in this community 
although Carex species had a higher canopy cover and frequency. The 
canopies of both S. spartea var. curttseta and F. seabrella occurred 
well above the Carex species, limiting their light supply. Furthermore, 
annual yield of both Stipa and Festuca was greater than Carex (Table 23). 
The Artemtsta frigida cover and weight were higher than in the F. 
scabrella community. The Sttpa-Festuca community was on more arid 


soils than the surrounding Festuca community. 


The principal grasslike plants included: Sttpa spartea var. 
curtiseta, Festuca scabrella, Koelerta cristata, Bouteloua gractlis, 
Agropyron smithit, Carex eleocharts, and C. obtusata. The principal 
forbs and shrubs were: Artemista frtgida, A. ludovictana, Anemone 


patens, Antennarta nitida, Erigeron caespttosus, and Rosa arkansana. 
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Table 21. Mean canopy cover and frequency of plant species 


of the Sttpa-Festuca community, 1970. (n = 200) 


Species pene ye a ae 
ater aie area 
Sttpa spartea ar. eurttseta 53 100 
Carex spp. 1/ 37 59 
Festuca scabrella 18 74 
Agropyron spp. = 2/ 7 34 
Bouteloua gracilis 7 50 
Artemtista frigida 4 47 
Artemtsta ludovitetana 3 22 
Koelerta ertstata 3 22 
Antennarta nitttda 3 24 
Ertgeron caespttosus 3 . 19 
Anemone patens 2 3] 
Selagtnella densa 2 1M 
Rosa arkansana 2 20 
Cerasttum arvense 1 18 
Erigeron canadensts ] 16 
Vieta sparstfolia 0.8 12 
Aster pansus 0.7 10 
Androsace septentrtonalts 0.5 18 
Muhlenbergia cusptdata 0.5 7 


1/ Carex identified in this group include: C. eleocharts, C. 
~ obtusata, C. heliophila and C. setrpotdea. 


2/ Agropyron smithit, A. rtpartwn, A. subsecundun were 
identified in this group. 


| > 
=A Se hs Pee ro 
zesipsae NGG Te. InSUpPS eT ‘pne- rave ygpriee 5 done? ie oteet 


~ vi 
f WI > _ : 
¥ 4 e a 

t 


(00S =n} over" MS. bunnies ceuiestapat ay orld io 2) Ory 24 


; : a 
6a" Y¥GOR 30 im 2 : act 
neu 98 ’ 4 2)1;08aC : 
oo son we. ——ah nn — i | a —————— 
t } 
} ‘ 
sa q = = ; 
a { 7 he sey wees San ny + 
wV7 we 3 = > ~e 5. 4, > ~~" pA ie 
iP at 7 : 
; - 
: : ort 
® m 
4 ~ 8 ah eed 
t Vi «IQ C zc = Me 


v on Se piristaisse neste - 
‘ . : ; s 
re 7 \< opp. Ncreyiecena 
‘ ) os Ee ; 
<- ' ; 
Pipe . oe P- pee ae 
: Bard testy ONC SN GR: 
: abhosyt pogtesaak. — 
- : rd 7 
>. fae” ia aA as mi : 7 
SS ; | SISO Died ae 
re at ; ” - - _ rr, Me oe 7 
» a bis agim ioe Safeel a4 
’ i 2 tLe 7 4 t P 
> a % 
: a, , | 
eS mrt Opti pM * 
} ¥ ore | 
a “ * 2? = * 
£ ; ASIOT IGE Ho Nouba. se 
4 2 vs = 
o a U % WW 7 2 6 
. ral ; ’ ' Pr ee 
ik TOs me mn ey SNOOMA 
* vA | ' ,. «< a _ Le i ¢ wv 
Be = if 7 
bee * fd ee exe 
ie . iy cm cs sea we 
» og 
9 


a Pie | PL i: ‘iae Gaara: i 
an “feline sa 


¢ 
_ 


ee 
' ; 2.0 \ : 


a 
a 
ti 
© 


ee » ry SiaHibs ie ra ‘sbuloni i abe 1: 7 


eS 


7 - - ah at b 
ot : ae ts 
; RoW! at ‘ties ~ “ms incite 45 


ay hee ye 


67 


Table 21. Continued. 

Mean Canopy Mean 
Species cover Peg veney 
Phlox hoodtt 0.5 2 
Lygodesmta juncea 0.4 70 
Chrysopsts villosa 0.4 4 
Comandra pallida Oy3 6 
Thermopsts rhombifolta 0.3 4 
Potenttlla gracilis O.2 3 
Heltetotrichon hookert On l 
Heuchera richardsonit 0.2 l 
Sphaeraleea coccinea 0.2 4 
Agrostis scabra Ot Ors 
Psoralea esculenta 0.1 2 
Haplopappus sptnulosus 0.1 ] 
Soltdago missourtensus 0.1] 0.5 
Potenttlla pensylvantca = 2 
Potentilla arguta = ] 
Orthocarpus luteus x ] 
‘Aohitlea mtllefoltum : 0.5 
Campanula rotundifolia = 0.5 
Solidago rigtda a 0.5 
Astragalus striatus = 0.5 

5 


Erystmum chetranthoides - 0. 
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Annual herbage production for the Sttpa-Festuca communi ty 
is given in Table 22. The dominant Sttpa spartea var. curtiseta contributed 
50 percent of the grass-like production and 44 percent of the total 
herbage production. Carex Species contributed the second highest 
canopy cover, but only 13 percent of the total ae a production. 
Festuca scabrella, the second dominant plant, contributed 22 percent 
of the total annual production but had only 18 percent canopy cover. 
Bouteloua gractlts, the only short grass present, contributed only 
2.4 percent of the total production. Muhlenbergia cusptdata, Koelerta 
ertstata, and Helictotrtchon hookert contributed less than one percent 
of the annual production. The forbs important in this community contrib- 
uted only 13.3 percent of the annual production while all forbs averaged 
only 14.9 percent of the annual herbage production. 

In five stands (200 plots) forty plant species occurred 
(Table 23). Fifteen species out of the forty had a mean cover of one 
percent or more. This left twenty-five with a cover of less than one 
percent. Twenty-five plots gave a canopy cover value of about ten 
percent of the mean cover for the two dominant species. It was observed 
that ten plots would have recorded all plant species with a cover of 


one percent or over. 
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Table 22. 


Species 


Grass and Grasslikes 


Stipa spartea var. curtiseta 


Festuca scabrella 
Carex spp. 

Agropyron spp. 
Bouteloua gractlis 
Muhlenbergita cusptdata 
Koeleria ertstata 
Heltctotrtchon hookert 


Forbs and Shrubs 


Erigeron caespttosus 
Artemtsta ludovictana 
Artemtsta frigtda 
Aster pansus 

Rosa woodstt 

Anemone patens 
Cerasttum arvense 


Vteta sparstfolta 
Antennarita ntttda 
Lygodesmta juncea 
Comnandra palltda 
Potenttlla gracilis 
Orthocarpus luteus 
Chrysopsts villosa 
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Species composition of the Sttpa-Festuca 


community in terms of annual production, 1970. 
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Table 23. The level of sampling intensity in terms of plant 
species encountered jin relation to the number 


of plots for the Sttpa-Festuca community. 


Plots Number of Species 
5 Pious 
10 9-19 
20 14-22 
30 16-23 
ho alezg 
80 33 
120 36 
160 38 
200 40 


Table 24 describes the soils found under the five stands of 
the Sttpa-Festuca community. All soils were orthic dark brown chernozems 


and ranged from 30 to 53 cm. to the C horizon. 
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Table 24. 


7) 


Sttpa-Festuca stands, 1970. 


Classification 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Depth 


cm. 


0-10 
10-36 


Hor. 


Ah 
Bm 
Cca 
C 


C 


1OYR 
10YR 


Till 


10YR 
10YR 


Till 


10YR 
10YR 


Till 


1OYR 
1OYR 


Till 


10YR 
10YR 


Till 


Dry Color 


3/2 
4/3 


3/2 
5/4 


4/2 
5/4 


4/2 
5/2 


4/2 
4/3 


Soil description and classification of five 


Loam 
Clay 


Loam 
Clay 


Loam 
Clay 


Loam 
Clay 


Loam 
Clay 


Texture 


loam 


loam 


loam 


loam 


loam 
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¥2 
h. The Sttpa spartea var. curtiseta - Artemisia frigida 
Communi ty 

This community was identified by two conspicuous codominants: 
Sttpa spartea var. curtiseta and Artemtsta frigtda. |t resembled the 
Sttpa-Bouteloua faciation described by Coupland (1950) and the Stipa- 
Agropyron faciation of the Mixed Prairie Association described by 
Coupland (1961). Canopy coverage and frequency data for this community 
are given in Table 25. A more detailed coverage by stand is given in 
Appendix 7. 

The community described in Table 25 differs from Coupland's 
(1950) description of the Stipa-Agropyron faciation by its higher 
cover of Artemtsta frigida and lower cover of Bouteloua gractlis and 
Koelerta ertstata. The low cover but frequent presence of Festuca 
scabrella may be explained by the fact that stands of this community 
occupied small arid islands within the Festuca scabrella grassland. 

The Sttpa-Artemtsta community covered 2,3 percent or 1.52 
hectares (3.75 acres) of the study area. The 1.52 hectare total area 
was made up of 32 stands ranging in size from 0.008 hectares to 0.16 
hectares. Stands of this community occurred on the tops of 32 out of 
the 35 knobs in the study area. 

This community was confined to convex areas having southern 
exposures and exposed ridges with a southwestern exposure. The location 
of these stands in relation to topography is shown in Figure 6. 

Artemista frigida had a wide range of canopy cover values 
varying from 15 to 54 percent cover but its frequency was always 


high, ranging from 85 to 100 percent (Appendix 7). The other species 


a 


SipiGniehieinh - stegtitint ; 96M, SB 
os 


J MBH HADES 2uGu>iMehos owi, yd bsi +e sown ae 4 


sit bsi ane 297 om sbiatiy Hise t ih anid ssndms tev oa os 


“pays ads tas (eel) piel quel Bs) badiiazsD notistag? wwe olay 
ediyaeeh noiféiodsel 91 +i67S bsKIM odor Te Aalselogt ws 


Lindos cid? 36? Bien a supe7? bes spe yeas qari cart 


vaovigp.c! baéeie vd 7 Sree bslieseb atom-4 ee sist nt 

Dy ae es 

‘Onell quod mort esett ity ]6 snaet vi bedi 19208 Ags apni wt 
isp in adh ya Qante rors KO ae otha, ony to avi anfrgaab ( 
ons stl Gonay Suc Saise Se To tevcotéwal bas sheer: Sraiweeak em 
shutagh 26 Soneesig Re ee jud devon wot! adit sauaeten ah 
yiinummes etdy Fo: 2bnese tad) Jost ach, val ban ietges sd vee att 
SYonhs. so:99% _ tiAtiw soneted bins Vinci 
$241 46 frso7Sq7h.s. ats vx: oy Fabia <geni kot, 94 
ave (ejay s1st36ed Le.) Sh pays ‘yhiee ‘pdt te (28996. at. a 


¢ 
aoe 
- 
7 
a 


ry oe 
> me [ 


dis0'.or. ze36359d pase en ats’ ni ‘Priogeebnsse st ty eu i m 26 
=> Sie ec sue 


fo 10 SE Fo snpa:.edt ae @ (oe ua ian ain Ye stadt. aire +238 
ee yodie. a Ls ; 


ee A 
, 


Miatiiuee Ones cog) eee Whe OF, ove mea | bar 
; 3 eo 


a 
és -y, “> Om : 
ofssoo}, sat. se ue0qgKS Sala & dai a Seong 4 gx 
2 atugtt al vote 27) wilaanee oh a 


- 
‘y } squtey Ve vas qonsa to apne et eb 
5 _ : eels wew Noraupsn tsa Sud a8 ve aes 


73 
Table 25. Mean canopy cover and frequency of plant species 


in five stands of the Stipa-Artemisia community, 1970. 


Species Hage Ae ne Hal LZ 
Carex spp. 1/ 38 100 
Sttpa spartea var. curttseta 2/ af 30 
Artemista frigida : 27 96 
Agropyron spp. zy) i} 76 
Bouteloua gracilis 10 4g 
Koelerta ertstata 8 56 
Ertgeron caespttosus 8 36 
Androsace septentrionalis 3 ab 
Anemone patens var. wolfgangtana 3 28 
Festuca scabrella 3 20 
Muhlenbergia cusptdata 3 13 
Victa sparstfolta 2 20 
Chrysopsis vtllosa 2 10 
Selagtnella densa 2 20 
Sphaeralcea coccinea ] 14 
' Antennaria nitida | 8 
Lygodesmta juncea ] he 
Rosa arkansana ] 8 
Heltetotrichon hookert Ony, 9 


1/ Carex species identified in this group include: C. 
eleocharits, C. obtusata. 

2/ This includes small amounts of Sttpa comata which was 

~ difficult to recognize in the field. 


3/. Agropyron species identified in this group include: 
A. smithit and A. rtpartun. 
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Table 25. Continued. 


Species eee eeeeee 
Potentilla pensylvanica OFF Al 
Cerasttum arvense 0.6 8 
Phlox hoodit Gn 10 
Orobanche fasetculata | 0.4 13 
Geum trtflorum 0.4 | 3 
Astragalus strtatus O53 3 
Soltdago rigtda 0.2 2 
Agropyron trachycaulum | 0.2 Z 
Astragalus drummondtt One ] 
Comandra palltda Or2 4 
Calamagrostis montanensts al 4 
Erystmum chetranthotdes 0.1 3 
Gaura coccinea 0.1] 0.5 
Achtllea millefoltum 0.1 0.5 
Galtum boreale On 0.5 
Aster laevis 0.1 2 
‘Artemisia Ludovtetana O21 0.5 
Symphortcarpos occidentalts On! 2 
Poa tntertor _ 10 
Haplopappus spinulosus = G5 
Conringta ortentalts = G.5 
Artemtsta campestris = 0.5 


_ 


Chenopodium leptophyllum = 0. 


Yens 


Vv. 
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mean ydoned “6S 
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found in this community gave much smaller ranges. Some low cover 
species were found in some stands but not in Betis 

There were 42 species of vascular plants in five stands of 
this community (Table 26). Eighteen plant species had a mean cover 
greater than one percent. It was observed that the presence of these 
Species could have been recorded in 30 plots. Twenty-five plots would 
have placed the canopy cover of the dominant species within a range 


of ten percent of the mean obtained in 200 plots. 


Table 26. The number of plant species encountered with 


increasing number of plots in the Sttpa-Artemtsta 


community. 
Plots Number of Species 
b) 10-11 
10 W347 
20 5-20 
30 : 18-24 
LO 20-28 
80 a) 
120 33 
160 37 
200 42 


A summary of the annual yield per species is given in Table 
27. The variation between stands is shown in Appendix 8. The annual 
yield indicated that grass and grass-like species contributed 52.2 per- 
cent of the total annual yield. Forbs and shrubs contributed 47.8 per- 


cent of the total annual yield. Although canopy coverage data (Table 
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25) indicates that Sttpa spartea var. curttseta is the dominant, and 
Artemtsta frigtda is the major subordinate, the yield data (Table 27) 
reveals that Artemtsta has nearly double the annual production of 
Sttpa. In terms of annual yield St¢pa is clearly subordinate to 
Artemtsta. This is due to the inherent difference in the methods 
used. Artemtsta frigitda weighs much more per unit canopy coverage 
than do the grasses and most other forbs. 

The number of species recorded in herbage production plots 
was much smaller than for the canopy coverage method because: 

i) The sampling intensity was lower. 

ii) In some plots some minor species weighed less than 0.05 gm. 

The study area was selected because it was assumed that the 
vegetation had not been markedly influenced by grazing animals in the 
past. However, analysis of the vegetation compared to Coupland's data 
of 1950 indicated that the community had been altered. The Sttpa- 
Artemtsta vegetation on the study area was compared to the hilltop 
community in a nearby area that had been infrequently mowed for the 
past 25 years and had not been grazed (Table 28). 

In the study area Erigeron caespttosus, Chrysopsts villosa, 
Artemtsia frigida, Bouteloua gractlts and Agropyron spp. were six, 
four, three, three, and two times as abundant, respectively, compared 
to the protected areas. Festuca scabrella, Rosa arkansana and Victa 
sparstfolta were 40%, 70% and 80% less abundant, respectively, 
in the study area than in the protected area. The difference between 
areas with respect to Androsace septentrionalts was attributed to the 


fact that it may be considered an increaser under grazing conditions. 
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Table 27. Annual production of the Stipa-Artemtsta communi ty 
by species, 1970 (gm./0.1 sq. m.) (n = 40) 


Weight per % of Total 
Species O.l sq. m. Herbage 


Grass and Grasslikes 


Sttpa spartea var. curtiseta 339 1924 
Agropyron spp. es) 6.5 
Koelerta ertstata 2.40 135 
Bouteloua gracilis 0.74 4.2 
Festuca scabrella 0.82 4.6 
Muhlenbergta cusptdata 0.30 Ls] 
Heltetotrichon hookert 0.02 0.1 
Poa spp. 0.04 0:2 
9328 gm. 1-52.22 

Forbs and Shrubs 

Artemtsta frigtda 6.01 33.0 
Geum triflorum 0.20 el 
Erigeron caespttosus 0.95 5.3 
Anemone patens var. wolfgangtana 0.20 es 
Antennarta ntttda 0.19 A 
Lygodesmia juncea 0.16 0.9 
Rosa woodstt 0.19 el 
Androsace septentrtonalts 0.04 

Potentilla pensylvantea 0.02 

Orobanehe fastculata 0.09 

Phlox hoodtt 0.04 

Sphaeraleea coccinea 0.07 

Cerastiun arvense 0.07 3.4 
Comandra pallida 0.01 

Vieta sparstfolta 0.10 

Chrysopsis villosa 0.08 

Erysimum chetranthotdes 0.02 
Symphortcarpos occidentalis ee 


Astragalus spp. 


8.51 gm. 47.8% 
TOTAL 17.79 gm. 100% 


a 


Green 17.79 gm. 64.1% 
Litter 9.95 55.39 


Total 27.74 100 
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Table 28. Canopy cover and frequency for the Sttpa-Artemista 
community on the study area compared to a nearby 
ungrazed area, 1970. (n =.200) 

_ Canopy cover and Frequency 

Species Study Area Protected Area 

% % 

Carex spp. 1/ 38/100 B2/ 93 

Sttpa spartea var. curttseta 37/90 55/100 

Artemista frigida 27/96 9/78 

Agropyron spp.  2/ 11/76 4/34 

Bouteloua gractlis 10/49 3/39 

Ertgeron caespttosus 8/36 Vee 

Koelerta ertstata 8/56 7/56 

Androsace septentrtonalis 3/44 0.4/8 

Festuca scabrella 3/20 6/38 

Anemone patens var. wolfgangtana 3/28 1/14 

Muhlenbergia cusptdata 3/3 3/20 

Vieta sparstfolta 2/20 11/28 

Selaginella densa 2/20 

Sphaeraleea coccinea 1/14 0.5/6 

Antennarta nitida 1/8 0.2/2 

Chrysopsts villosa 1/10 0.4/4 

Lygodesmta juncea 1/12 1/16 

Rosa arkansana 1/8 4/30 

Heltetotrichon hookert 0.7/9 1/11 

; Potentilla pensylvanica 0.7/7 0.5/6 


1/ Includes C. eleocharts and C. obtusata that were identified. 


 9/ Identified in this group were: A. smtthtt and A. rtpartun. 
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Table 28. Continued. 


Canopy Cover _and Frequency 


Species Study Area Protected Area 

% % 
Cerasttum arvense 0.6/8 RO. 5 
Phlox hoodit 0.5/10 0.2/4 
Orobanche fasciculata 0.4/13 = 
Geum trtflorum 0.4/3 0.1/0.5 
Astragalus striatus 0.3/3 0.8/4 
Astragalus drummondit Oa2/] 0.7/4 
Comandra palltda 0.2/4 0.7/16 
Agropyron trachycaulum 0.2/3 > 
Soltdago rigtda 7 0.2/2 0.141 
Calamagrostis montanensts 0.1/4 0.7/6 
Gaura cocctnea Onl/055 - 
Artemtista ludovtetana 08h O%5 0.1/0.5 
Symphortearpos occtdentalts OTe 4/12 
Achtllea millefoltum Oah/ OAS = 
Galtum boreatle 0. W/0a5 - 
Aster laevis O.51,/ 2 - 
Chenopodtum leptophytllwun meh] = 
Haplopappus spinulosus 7 A0wS - 
Poa tntertor - /0.5 re 
Conringta orientalis 30/055 - 
Artemisia compestrts 5/005 = /1 

~ 0.6/10 


Aster pansus 


Psoralea esculenta 


owt 362 2as N45 
Seed 


‘c 


aol. 


ANS. 


¢:0\ 26 -2¢.0\T 8 
i\e “ENED 
- @.ONTAG 
Pres =p 2 .OXFLC 
we t+ MNES Or 
Cr eee 4. eAat OER 
Peg 9 7 SAGe¥.+ 
S0V= - 
1 eo) ee 


: 
A 


= 


“Tei a Papi 


- 


80 


Table 28, Continued. 


Canopy Cover and Frequency 


Species “Study Area Protected Area 
% YA 
Thermopsts rhombtfolia =i 0.4/5 
Petalostemon purpureum = F271 
Oxytropts campestris = = 70n5 


The species Ertgeron caespttosus, Artemisia frigida, Bouteloua 
gractlis, Antennarta nittda, Chrysopsis villosa, and Agropyron spp. 
reacted as increasers under the influence of grazing animals (Johnston 
et al, 1966). Festuca scabrella, Rosa arkansana and Vicia sparstfolia 
were considered decreasers in response to grazing (Johnston et al, 
1966). Drought or weather differences may be eliminated as the two 
areas compared are in close proximity. On the basis of this comparison, 
grazing animals have altered the relative species composition of the 
Sttpa-Artemtsta community on the study area. The community in the 
study area was classed as fair range condition and the protected 
area was classed as good range condition following Smoliak et al (1969). 

A soil description is given in Table 29. The surface horizons 
were seratened from the accumulation and deposition of grasses and forbs. 
The depth of solum ranged from 5 to 30 cm. This was a thin Ah horizon 
compared to soils under other communities surrounding these areas. The 
profiles represent orthic, calcareous and regosolic dark brown 
chernozems. The shallow calcareous and the regosolic profiles would 
provide only a limited amount of moisture for the vegetation. Acton 


(1964) found calcareous dark brown soils on the upper convex portions 
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8] 
of slopes associated with hummocky moraine land forms. The profiles 
represent part of the catena of the Hughenden Loam described by 
Bowser et al (1951) for the study area. 

The soils of the study area and the nearby protected area 
were generally the same (shallow dark brown profiles) having low levels’ 
of effective moisture. The similar soils and similar topographic 
position demonstrate the similarity in environment of the Sttpa- 
Artemista stands sampled in the study area and the protected area. 

The vegetation and the soils of this community indicated 
low effective moisture. The presence of plants found in the drier 
part of the brown soil zone such as Bouteloua gracilis, Agropyron 
smtthtt, Sphaeralcea coccinea, Chenopodium leptophyllum, and Haplopappus 
sptnulosus all indicated aridity and higher prevailing temperatures 
than in other parts of the study area. The shallow soils calcareous 
dark brown and regosolic dark brown agree with the plant indicators, 
demonstrating low effective moisture. Ayyad and Dix (1964) indicated 
that exposure (south slopes vs. north slopes) was highly significant 
at higher soil temperatures, thus affecting moisture. Ayyad and Dix 
(1964) suggested that the moisture regime is a function of both 
aspect and position, and the heat regime is a product of mainly 
aspect. The effect of high heat and low soil moisture is indicated 
by the vegetation and soils of this community. 

The canopy coverage of species in an ungrazed, near-cl imax 
Stipa-Artemtsia community was compared with the Strtpa-Festuca 
community of the study area (Table 30). The similarity between the 


two areas was great. Both areas had 27 common species out of a total 


7 iv ee a 7 oe 6 
- ba , a 


: . oy i i | a -_ fic ( 7 
aC ne a 
; sig a ne 


2afitarg sit. .emrae? asl orl alam vil 
Yb bedias2s¢9 me asbnariggl ont cia 
onan ta ok a le 39 

9 6- baedgss soi 1640 sri? bis 68% yates. ant hal ative eat 
oe sk ee it (ast itera RHOTS 5 ica Set tpaie b> eines = stare 


7 Nm 


iqe pogo} 3sliniie one 2} hog babes” sud bein avis 
sq iG $ramney} vas wi vil ter date sas seysenoneh + not: 


~“ 
se7o1g ar? bas+esne yous erate tee ‘bat gine2: abner 


bs3 621 vi iqnuaman shades ao 2| Tor ae bite ‘Teisesspev ed t i 

idot 2Tely 2 ' aosn Teg 14, nl exisetos evisce? b 
sed hSony oiclenick 26 dade aiiex’ (ise awed sea me ry 
oh ects nk IgE POL VSG ONSF Rs pooineaaelge 


a ' 
es ajeanad. Chil jeverq 2sdotd DAB V2 tbins Apebiéotord ie i ee 


>, 2. 


Babes 2f fad wol boris adh ssehe youre sit ¥@ 23569 eho e a6 


,2UQou 


- 


$PIOFESION G6) G-Sa3 TIS seiiS nso Arsh zi forego hee i 


af A. 
‘ . f \ r,) I . r As his - 
Geisoberrie (geil) x1) Bae. BY CA: eeaNTe cu Su jauFie wo guiseye Lom | 
7 ‘ rs " 


rnéaliingte eke i sew lemqoty. pre seNvesqose d7uee)” Avene: 
xO bea beyya 970i 219m en aoe 2uds 1 asNgis retinas Hoe. re 
dod 20 aeidsrut\s an ent stubelom ais ent bsreoaave (wag 
Nba tem ts 13yhorq: & at Saige sesdhsits bas .n9t3 1868 Dae 3 
-bexealaah et anvsalon ips wal wbas swudadaia to soAite a 
. ) ace bigs Ya thice bas naboaseoen « 
neat Ee S | i a nS oti eatoane. eapertees = sa ; 
soitteeie ie rn om di . 


82 
of 42 listed in Table 30. With the exception of Astragalus drwnnondit, 
Symphortearpos ocetdentalis, Selaginella densa and Ertgeron canadensis, 
the species not common to both areas had a cover less than one percent. 

Table 24 describes the soils of the Stipa-Festuca stands. 

The five pits indicated orthic dark brown chernozems varying in depth 
from 28 to 53 cms. Table 29 describes the soils of the ungrazed Sttpa- 
Artemtsta stands. The five pits indicated regosolic and orthic 

dark brown chernozems varying in depth from 8 to 23 cms. The texture 

and color of the Ah horizons were approximately the same. The differences 
between the two areas were reflected in the difference in soil depth 

and the lack of development of the regosolic profiles. This indicated 

a slightly more favorable moisture situation in the Sttpa-Festuca (south 
slope) stands compared to the Sttpa-Artemisia (hilltop) stands. 

Sttpa spartea var. curttseta was virtually the same in both 
areas. Festuca scabrella, although present in both areas, was three 
times more abundant in the Sttpa-Festuca community of the south slopes. 
This variation may be expected as the soils of the south slopes 
reflected a moister condition than that of the Stipa-Artemtsta 
community on the hilltops. This difference was also reflected in the 
abundance of Artemisia frtgtda and Koelerta ertstata in the Sttpa- 
Artemisia stands. Species such as Victa sparstfolta and Rosa arkansana 
had greater coverage in the Stipa-Artemista stands. Bouteloua gractits 


had a higher cover in the Stipa-Festuca (south slope) stands than in 


Stipa-Artemtista stands. 
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Table 29. 


under the Sttpa-Artemista community, 1970. 


STUDY AREA 


Stand 


Classification 


Thin Orthic Dark Brown 
Chernozem 


Regosolic Dark Brown 
Chernozem 


Calcareous Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Regosolic Dark Brown 
Chernozem 
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0-10 
10 


Soils of Protected Area for Comparison 


! 


Regosolic Dark Brown 
Chernozem 


Regosolic Dark Brown 
Chernozem 


Regosolic Dark Brown 
Chernozem 


Thin Orthic Dark Brown 
Chernozem 


Orthic Dark Brown 
Chernozem 


Hor. 


DESCRIPTION 
“Dtyve COlGE 

1OYR 5/2 

1OYR 7/2 
Till 

1OYR 5/2 
Til) 

10YR 4/3 

1OYR 6/2 
Till 

1OYR 4/2 

10YR 6/2 
Tila 

1OYR 5/2 
Till 

1OYR 3/2 
Till 

1OYR 4/2 
ids 

1OYR 4/2 
Tia 

1OYR 4/2 

10YR 4/2 
Till 

1OYR 3/2 

10YR 4/2 
Till 


Description and classification of the soils 


Texture 


Loam 
Clay loam 


Loam 


Loam 
Clay loam 


Loam 
Clay loam 


Loam 


Loam 


Loam 


Loam 


Loam 
Clay loam 


Loam 
Clay loam 
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Table 30. A comparison of the canopy coverage of an ungrazed 
near-climax Sttpa-Artemtsia community with the 
Sttpa-Festuca community, 1970. 


% Canopy Coverage 


Sttpa-Artemista Sttpa-Festuca 

Species Stands Stands 
Stipa spartea var. curttseta 55.2 53.0 
Carex spp. 1/ 32.0 37.1 
Vieta sparstfolta yea 2.4 
Artemista frigtda 9.2 4] 
Astragalus drumnondtt 8.8 = 
Koelerta ertstata 7.4 26 
Festuca scabretla Cro Wall 
Rosa arkansana 4.5 1.5 
Agropyron spp. 2/ 4S 6.4 
Symphortcarpos occidentalts 4,3 «: 
Bouteloua gractlis ey 6.6 
Muhlenbergta cusptdata cal, 0.5 
Anemone patens 1.4 2.4 
Heltetotrtchon hookert ey Ore 
Lygodesmta juncea ae. 0.4 
Ertgeron caespttosus 1.3 3.1 
Astragalus strtatus 0.8 Pag t9) 
Calamagrostts montanensts 037 - 


1/ Carex lumps the identified species of both groups being 
compared. 

2/ Agropyron lumps the identified species under both groups 
being compared. 
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Table 30. Continued. 


% Canopy Coverage 


Sttpa-Artemtsta Sttpa-Festuca 

Species Stands Stands 
Comandra palltda 0.7 0.3 
Aster pansus 0.6 Ony 
Potenttlla pensylvantea 0.5 £40 
Sphaeraleea coectnea 0.5 O52 
Chrysopsts villosa 0.4 0.4 
Thermopsts rhombtfolta 0.4 Og 
Androsace septentrtonalis 0.4 0.5 
Antennarta nttida 0.2 2.9 
Phlox hoodit 0.2 ayes 
Soltdago rigtda 0.1 ZO 
Erystmum chetranthotdes 0.1 <1 05 
Artemista ludovtectana 0.1 3.1 
Cerasttum arvense = 0.6 
Achillea millefolitum - £081 
Selaginella densa = 1.6 
Orthocarpus luteus -— LO. 
Potenttlla gractlts - 0.2 
Erigeron canadensis = 1.3 
Agrostis scabra : 0.1 
Heuchera rtchardsontt . 0.3 
Campanula rotundifolia Zo.) 
Potentilla arguta | : £0. 
Solidago missourtensts = 0.) 

= 0.1 


Psoralea esculenta 
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line The Distribution of Stands of Plant Communities in 

the Study Area | 

The eight plant communities described in the previous sections 
made up a mosaic of stands differing in life forms, dominant plants 
and herbage production. he stands of plant communities in the study 
area were mapped and found to be related to topography. Their spatial 
distribution is shown in Figure 6. 

There was a definite relationship demonstrated between most 
plant communities and the topography of the study area. The Carex 
atherodes stands occupied the depressions associated with the knob 
and kettle topography. The Saltx pettolaris stands tended to form 
around the Carex atherodes stands at a slightly higher elevation. The 
Populus tremulotdes stands formed incomplete rings around the Salix 
pettolarts stands at slightly higher elevations. The only community 
that appeared to have no relation to topography was demonstrated by 
stands of Symphortcarpos occidentalts. The remaining communities were 
represented by grassland stands of Sttpa-Artemista, Sttpa-Festuca, 
Festuca scabrella and Koeleria-Agropyron. Stands of Sttpa-Artemista 
occupied the southern exposures of the hill tops. The Sttpa-Festuca 
stands occurred on the south-facing slopes. The largest area was 
represented by Festuca scabrella community which in Figure 6 formed 
the white background areas not occupied by other stands. The Koeleria- 
Agropyron stands occupied small areas on the lower slopes of some 
hills and small relatively level areas. 

An estimate of the herbage production of the study area is 
presented in Table 31. Values have been estimated as noted to complete 


the data. The Carex atherodes stands occupied 11.1 percent of the total 
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Figure 6. 


PLANT COMMUNITIES 


at Stipa spartea var. curtiseta 
- Artemisia frigida 
Stipa spartea var. curtiseta 


-Festuca scabrella 
Festuca scabrella 


7 Symphoricarpos occidentalis 
The distribution of stands of plant communities in the 
65 hectare study area as overlain on a topographic map. 


(Scale - 1 cm. = 50 m.) with 60 cm. (2 ft) contour 


intervals. 
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Table 31. The proportion of annual herbage yield contributed 


by each plant community in 1969 and 1970. 


1 oN 
Yield Contribution 
Communities Yield Area to Total Area 
Kg./ha. % Kon/ hom wor aTOtat 

Carex atherodes 5232 tee! 580 28 
Saltx pettolarts 528 6.8 36 2 
Populus tremulotdes 518 9.1 47 2 
Symphortearpos ocetdentalts 2068 as 172 8 
Festuca scabrella 2012 50.9 1024 4g 
Sttpa-Fes tuca TOO0Pe1Yi ells 198 10 
Sttipa-Artemtista 1164 2.3 ra] ] 
Koelerta-Agropyron 400 I/ On5 2 er 

Average yield 2076 100 

leS 7 30 
Carex atherodes BOO end / Som lelica! 56 3 
Saltx pettolaris AOL) 6.8 34 2 
Populus tremulotdes 500 I/ )e) 46 8 
Symphoricarpos ocetdentalts 2559 B35 212 12 
Festuca scabretla 2234 50x99 A) odie | 66 
Sttpa-Festuca 1930 HV20 212 2 
Stipa-Artemtsta 1779 2 4] 2 
Koelerta-Agropyron 400 1/ 0.5 2 Ot 

Average yield 1740 100 


Ve Eetimaced. no figures were available. 


89 
area and contributed 3 percent (1970) to 28 percent (1969) of the herbage 
production. The Saltx pettolarts and Dane ciety Gaebe stands occupied 
15.9 percent of the area, but contributed only about 5 percent of the 
total herbage production. The stands of Koelerta-Agropyron contributed 
an insignificant amount to the total production of the area due to 
their low productivity and infrequent occurrence. The Sttpa-Artemtsta 
Stands contributed only 1] to 2 percent of the total production mainly 
because of the small area (2.3 percent) they occupied. 

The Festuca scabrella community was the most important 
community in that it contributed 49 percent (1969) and 66 percent (1970) 
of the total herbage production. 

The total herbage production for the study area was estimated 
to be about 2076 Kg./ha. in 1969 and 1740 Kg./ha. in 1970. To relate 
this production to other areas it may be compared to annual production © 
data collected by the author at the Manyberries substation of the 
Canada Department of Agriculture, in the mixed prairie of southeastern 
Alberta; and at the Stavely substation, in the fescue prairie of 


southwestern Alberta (Table 32). 


“Table 32. Annual production of three excellent condition 
grasslands in Alberta during 1969 and 1970. 


Total Annual Yield in Kg./ha. 


Location Lest 1970 
Fescue prairie (Stavely) 272) 3766 
This study area 2076 1740 

968 


Mixed prairie (Manyberries) 844 
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During 1969 the production of the study area was 76 percent 
of the fescue prairie in southwestern Alberta and 246 percent of the 
production of the mixed prairie in southeastern Alberta. In 1970 the 
study area production was 46 percent of the fescue prairie and 180 
percent of the production of the mixed prairie. 

Production trends in the grasslands in all three locations 
indicated a more favorable production year in 1970 as opposed to 1969. 
However, the total annual production was reversed in the study area. 
This reversal was due to low production in the Carex community during 
1970, caused by high water levels. The Carex stands contributed 
580 Kg./ha. or 28 percent toward the total Broder ion in a relatively 
dry season but only 56 Kg./ha. or 3 percent ina relatively moist 
season. This tended to Bete or level out the normal fluctuation 


in herbage yields from year to year. 
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RELEVANCE OF THE STUDY TO RANGE MANAGEMENT 

If the assumption was made that plants or plant groups reflect 
their micro-environment, the number of plant communities identified 
would indicate a wide range of environmental heterogeneity associated 
with rolling topography. Level or gently undulating topography would 
lead to a smaller number of characteristic stands of plant communities. 
The knob and kettle topography in the study area would lead to a great 
variety of vegetational types, usually represented by many small stands. 

The distribution of stands of each plant community identified 
was usually quite predictable. The Sttpa-Artemista and Sttpa-Festuca 
stands nearly always occurred on the south-facing hilltops and upper 
slopes. This reflected the adaptation of this group of plants to 
exposed locations. The hilltops and south slopes were some of the 
driest locations in the study area. These were caused by the more direct 
angle of solar radiation received during the summer seasons, and the 
excessive runoff caused by slope and increased velocity of southwesterly 
winds on the rising southerly slopes of the hills. The area occupied by 
the Stipa-Festuca community will increase as one moves southward and 
eastward from the study area and decrease as one moves to the moister 
north and west. This group of plants will tend to occur together where 


environmental conditions are the same in terms of temperature, moisture 


and nutrients. These communities will increase at the expense of the area 


occupied by the Festuca scabrella community as one moves south to a 
regionally dry climate. Actually, the Sttpa-Artemista and Sttpa- 


Festuca communities reflect islands of mixed prairie within the Festuca 


scabrella grassland. 
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The Carex stands occurred in the dish-like depressions that 
frequently occur jn knob and kettle topography. These areas are 
recharged each spring with runoff from the surrounding areas. The 
water levels are high in the spring and are usually reduced or 
eliminated during the latter part of the season. The plant species in 
these areas fluctuated widely from year to year and month to month 
depending primarily on the depth of water. The salinity of these 
depressions will also cause the species composition to change. 

Since the cessation of fires in the early 1900's the area 
occupied by stands of Populus tremulotdes has increased. Since this 
area was apparently used by buffalo primarily for winter grazing 
(Roe, 1951) fuel would be abundant, facilitating sweeping prairie fires. 
Frequent prairie fires probably hindered the development of the 
Populus tremuloides community. It has been shown that the stands of P. 
tremulotdes have increased in area from 0.2 to 3.4 percent in the 
space of 60 some years. This invasion appears to have been at the 
expense of the Festuca scabrella plant community. The invasion was not 
Steady but was concentrated into three periods. The spread of P. 
tremulotdes led to the reduction of herbage available for grazing 
animals. The increase in area occupied by Populus is mainly attributable 
to the cessation of prairie fires whichwerecontrolled during the settle- 
ment era. It would appear that oe dominant P. tremulotdes is close to 
its ecological limit in the study area. Although no correlation was 
found directly with invasion and total precipitation, a combination 
of temperature and precipitation or combinations of moist and dry cycles 


should be investigated to more fully understand the causes of invasion 


and recession. 
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The Saltx pettolaris stands in the study area were restricted 
to the moist soils surrounding the Carex stands or in draws or 
depressions within the Festuca scabrella community. The Saltx appeared 
to occur only on very moist soils but it was limited in its distribution 
by the depth and duration of standing water. Saltx is constantly invading 
into and retreating out of the Carex depressions. Evidence of this is the 
occurrence of a few stems of Salix several meters into the Carex stands. 
Many of these small stems died in 1970 when the water levels increased. 
Populus tremulotdes usually surrounds the Saltx areas. This area 
represents an unstable area of invasion and retreat on the dry edge 
of the Salix stands. The advance and retreat of the Populus tremulotdes 
and Saltx pettolaris communities appeared to be related to the yearly 
water levels in the depressions. In a series of relatively dry years the 
Salix pettolarts stands advance into the depressions and the Populus 
tremulotdes stands advance into the Saltx community. When the water 
levels are high during a period of wet years, both Saltx and Populus 
stands retreat upslope. The net increase or decrease of the Saltx 
petiolaris stands over 60 years appeared to be negligible. During a 
long time period erosion from the slopes will cause filling of 
depressions, probably allowing Saltx and then Populus to invade these 
areas. 

The Symphoricarpos oectdentalts stands were the most unpre- 
dictable group of plants described. They did not appear to be closely 
related to soils or to topography. They were found to colonize a wide 
variety of sites. Although long-term residents stated the area occupied 


by this community was increasing, the results of this study cannot support 


or deny this statement. The literature reviewed indicated that this plant 
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will increase with grazing disturbance. This was not evident on the 
disturbed hilltop areas. 

The herbage production decreases with increased aridity of 
sites. The south slopes (Sttpa-Festuca) produce less than the Festuca 
grassland. The herbage production decreases with increase of shrub and 
tree stratums as they compete for light, water and nutrients. This is 
evident in the Salix, Populus, and Symphortcarpos communities. 
Therefore, changes in tree and shrub communities directly affect the 
food available to grazing animals. 

From a range land point of view the Carex community in the 
depressions is an asset compared to the mixed and fescue prairie of 
southeastern and southwestern Alberta. Rangelands of the mixed prairie 
are subject to wide fluctuations in yield, depending on precipitation 
(Smoliak, 1956). This makes stocking rates unpredictable from year 
to year. During 1969 and 1970 the production on the study area fluctuated 
in the opposite direction. The Carex stands appeared to compensate for 
the fluctuations in the grassland. This tended to stabilize the stocking 
rates between years of high and low precipitation. 

The Festuca scabrella grassland covered 50.9 percent of 
the area and during 1969 and 1970 contributed 49 to 65 percent of the 
herbage production on the study area. Since this area is so important 
for grazing, management should carefully account for the maintenance 
of a high production in this plant community. 

The Sttpa-Artemtsta community was considered to be a product 
of deteriorated range and was the only community that was not considered 
climax. It would have closely resembled the Sttpa-Festuca in an 


undisturbed condition. In spite of a light grazing history, stands of 
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the hilltop community (Sttpa-Artemista) were demonstrated to be affected 
by grazing animals, whereas the other communities reflected little 
evidence of grazing disturbance. The apparent overuse of the hilltop 
community suggested that, when offered a choice, animals preferred the 
Sttpa-Festuca community and its degraded equivalent, the Sttpa-Artemtsta 
community. Apparently the cause of the degradation was the preference 
displayed by cattle for poorer sites, particularly south-facing hill- 
tops. Mott (1955) made the generalization that cattle prefer to graze 
plant communities in dry as opposed to wet places. Cook et al (1958) 
indicated that moderate or light stocking may cause a decline in plant 
vigor on sites where moisture and nutrients are limited (poor sites). 
He studied areas that had been converted to wheatgrass pastures. His 
study revealed that poor sites gave utilizations of 80 percent as 
opposed to 35 percent on the more favorable sites. At the end of three 
years of grazing more than 70 percent of the plants had been killed 
on the poor sites, while only 13 percent were killed on favorable sites. 
If this tendency holds true for the study area then this may be one 
of the reasons for the deteriorated hilltops. Cook studied a monoculture 
grazing situation. The study area has different species producing the 
major portion of the forage on the hilltops and south-slopes as 
opposed to the favorable sites. The palatability of the dominant plants 
may be different. The dominant forage produced on the southerly 
exposures was Sttpa spartea var. curtiseta as opposed to Festuca scabrella 
on the favorable sites. Although both plants are generally considered 
palatable, a difference in palatability could well be a contributing 


factor to the preference shown by grazing animals for the southerly 
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exposures. The Festuca scabrella stands consistently had a larger 
amount of litter from grass produced in previous years than did the 
Stipa spartea var. curtiseta dominated stands. Ranchers in the area 
State that elimination of litter (past year's growth) in ungrazed areas 
will promote grazing for one or two years. 

The deteriorated range condition of the hilltops under many 
years of very light grazing reveals a serious range management problem. 
To a range manager, who is striving to maintain a productive range in 
good condition, this means problems in uneven utilization causing 
deteriorating range conditions in some areas. Under moderate stocking 
rates, over a period of time, the net result would amount to poor 
range condition on the south slopes and excellent range condition 
on the remainder. 

In terms of range management what is the solution? One possible 
answer would be to allow the south slopes to deteriorate to poor conditian 
to gain effective grazing use of the range unit. The study area would 
have 13.2 percent of the total area in this category. If 13.2 percent 
is considered a sacrifice area venta ie 13.2 percent of the area would 
become unproductive and add grazing pressure to other areas. Other 
possible Pearl one would be to attempt to change the grazing animals' 
habits by using rotational grazing systems, changing the type of animal, 
or changing the season of grazing. Two methods presently used in the 
area are mowing the forage left after grazing, or winter grazing. It 
has been observed that grazing animals will shift their grazing to 
areas that have been mowed and from where the hay has been removed. 


Winter and fall grazing tends to promote grazing in the Festuca seabrella 
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stands. These management schemes should be studied to determine which 
will provide the desired results. 

Native range such as the study area is rough and rocky and 
it is doubtful, in the foreseeable future, that this type of land will 
be converted to cultivated crops. The present sale price of cultivated 
crops does not justify the cost of cultivating, so these lands must be 
managed to maintain herbage production. Research is required to develop 
suggested grazing systems. The increase in area covered by tree and 
shrub species have a detrimental effect on herbage production. The 


ecology of these species should be known so their spread may be checked. 
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SUMMARY AND CONCLUSIONS 

Hilly topography causes differences in micro-environments, 
which in turn offer a wide range of environmental heterogeneity to 
the plants indigenous to the area. These tend to form distinctive 
communities in response to the micro-environment created by rough 
topography. 

Seven out of the eight plant communities identified were 
considered to be near climax vegetation. Stands of these communities 
differ in terms of species dominance and herbage production. Seven 
out of the eight plant communities occurred in predictable locations 
over the study area. 

Stands of the Carex atherodes community occupied the 
depressions that collected runoff water from the surrounding area. In 
1969, when surface water caused by spring runoff disappeared after 
a few weeks, heavy herbage yields were realized. In 1970, when deep 
water remained until late in the season, herbage yields were reduced. 
The fluctuation in yield appeared opposite to that of other communities. 

Stands of Saltx pettolarts dominated communities occupied 
the moist soils around the depressions. Although they covered 6.8 
percent oi the area, herbage production was low. 

Stands of Populus tremulotdes dominated communities occupied 
some of the most productive soils of the area. Herbage production was 
considered low. The canopy of the trees caused the lower production. 
The area occupied by this community has increased significantly in 
the past sixty years, since the cessation of fire, at the expense of 


the Festuca scabrella grassland and the Symphortcarpos occidentalts 
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shrubland. The invasion was concentrated in three distinct periods 
but was not correlated with annual precipitation. 

Herbage production was reduced by 50 percent in the Symphori- 
carpos occidentalis dominated stands compared to adjoining grasslands. 
Symphortcarpos ocetdentalts appeared to have a wide ecological amplitude 
in that it formed a large portion of the understory of the Populus 
tremulotdes stands, as well as dominating a variety of other sites 
throughout the grassland. The dynamics of this community could not be 
established. The locations of these stands were not as predictable 
as were stands of other communities. 

Stands of the Koelerta-Agropyron community occupied too 
small a portion of the study area on the solonetz soils to be important 
in planning the grazing management practices. 

The stands of Sttpa-Festuca dominated communities occupied the 
south-facing slopes of hills. These areas exhibited a lower herbage 
production than the surrounding Festuca community. Grazing animals 
appeared to prefer the Sttpa-Artemista and Sttpa-Festuca stands over 
all other communities, as demonstrated by the Sttpa-Artemtsta communities 
on the tops of south slopes. This creates a range management problem in 
maintaining a uniformly productive range. To solve this problem 


consideration should be given to management practices not commonly 


used in the area. 
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Stands 91(2 Canopy Cover/% Frequency) 
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Appendix |. Mean Canopy cover and percent frequency of plant 
Species of 5 stands of the Symphortcarpos 
ocetdentalts community. 

Fee Ae: 3 
Symphortearpos ocetdentalts 26/100 42/100 31/98 
Festuca scabrella 20/78 
Stipa spartea var. curttseta 36/90 e297 / Cia 23/35 
Rosa woodstt 2/23 13/58 8/75 
Carex spp. 1/ 65/98 53/100 70/100 27/98 
Agropyron spp. 2/ 3/15 2/15 4/23 
Agropyron subsecundun 4/35 2/13 4/25 
Artemista ludovtectana 147/83.) 12/53 3/30 
Cerastium arvense 3/60 0.5/8 1/45 
Aster pansus 4/48 2/ 2550.27 6 
Aster laevis B/S tee ORI /13 5 
Muhlenbergta cusptdata 6/32 0.4/2 1/10 
Galium boreale 3/ KOM A9/ 1005/32 
Thermopsts rhombi folta 0.8/18 0.4/5 A 
Achillea millefoltun 1/18 1710 0817.5 
Campanula rotundtfolta 0.8/18 = - 
Androsace septentrtonalis 0.4/2 - ~ 
Viola nuttallit 0.4/2 - 0.2/18 

1/20 0.1/2 Ovl/5 


Vieta sparstfolia 


‘1/ Carex identified in this group include; C, lastocarpa, C, praticola, 


and C, obtusata, 


2/ This group includes: A. smtthit, A. rtpartwn, and A, subsecundun, 
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Appendix 1. (Continued) . 


Stands “(Z Canopy Cover/% Frequency) 


calle ae eal Bahai spect a Goma 
Sttpa vtridula 1/10 0.8/5 - : e 
Potentilla arguta 0.4/2 4/43 - - 5 
Koeleria ertstata 0.4/2 0.8/5 - - a 
Tragopogon dubtus 0.4/2 2 - = _ 
Antennarta ntttda Oniy2 - 0.1/2 Se = 
Agrostts scabra =e OL O/5 0.8/8 = 1/8 
Soltdago missourtensts = 0/20 — se On5/ Ore 0c.) / 20mm O e070 
Comandra palltda aw aly 025/35 = = 
Psoralea esculenta le BY a - ~ - 
Artemtsta frigtda = 510 - O21 7:2 - 
Juncus balticus SOs /65 - P 2/13 
Anemone patens eens 5 On 2m brie - 
Danthonta tntermedta rs a 5/25 : 5 
Heltetotrtchon hookert _ = 0.4/2 - - 
Heuchera richardsonit = = ~ Onl/5 = 
Genttanella amaretla = = = 0.4/8 - 
Geum trtflorum = = - 4/20 - 
Stsyrtnehtum montanum = - = Oal/Z - 
Calamogrostts tnexpansa ¥ = = $ yi 
Taraxacum officinale = = = : 0.2/10 
- = = z 3/23 


Anemone canadensts 
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Appendix 2. Species composition of 5 stands by weight 


(gms/ 1/10 m) in 1970 for the Symphortcarpos 
oeetdentalts community. 


Stands Symphortcarpos oectdentalts Communi ty 


Species alk SP 2 ee ee eee 
Symphortcarpos occtdentalis G. 2008 12,69 ll S57, (Sage 6. 26m rhesS 
Festuca scabrella 5,2 *el.. 9:16.00 meni, 40.2 Oo Gamer Sto 
Carex spp. _1l/ 2567 2 eh. 030. 2.04 eed 2 I Gone on G 


Stipa spartea var. curtiseta 3.03 3.28 2.19 0.58 0,01 1.82 


-Rosa woodstt OV16.4.. 2.32000. O61 Oy 2265.7 Oem G oO 
Artemtsta ludovtctana 2 ol pel U9 Em OF 09 - = 0.74 
Galtum boreatle On 22 ie 20M OTeG " 114 O57, 
Poa spp. 0,22.) 20, O42 0202 ~ Oni je e006 
Agropyron spp. _2/ Os66", 0,06°5.0.0751 0,59 . O27 
Cerasttum arvense 0.01 - - - - ~ 

Campanula rotundifolia O7 15 250.0260 06 O05 - 0.06 
Vieta sparstfolta 0-07 = = 0.03 - 0.01 
Aster pansus Oo 5be 00.360 Or OceemU aU ~ 0.19 
Aster laevis b.08 \20..04 - - 07.19'5 5 0226 
Solidago mtssourtensts (ole 8)) Ry tae aaa PGE” Oa ° 0.08 
Achtllea millefoltum - 0. E90. 019ee0- 09-8 0706 10705 
Thermopsis rhombi foltia = 0.03 = 0.05 . 0.02 


Potenttlla arguta = 0.72 - - . 0.14 


1/ Carex identified in this group include: C,. lastocarpa, C. prattcola, 
~ and C.. obtusata. 


2/. This group includes: A. smtthtt, A. rtpartun, and A. subsecundun. 
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Appendix 2. (Continued). 


pee) 3 nad Fog i a Rad Le al Ls 
Psoralea esculenta ~ 0.29 - - - 0.06 
Agrostts scabra - U,02e) 0,01 “ Oy'25 amr 0.05 
Danthonia tntermedta “ - 0.09 Z 0.02 
Anemone patens - = O7O2 - ~ “ 
Geum trtflorum - - - 0.84 - 0.17 
Stsyrtnchtum montanum - - - 0.02 ~ - 
Astragalus spp. - - - 0.01 - - 
Juncus balticus - - - - Oat 0,03 
Vtola spp. - - “ - 0,02 - 
Taraxacum officinale - - - - 0.01 - 
Calamagrostis inexpansa . m3 = ie Os5oum On) 
Total Green . Dh BW 629, 435523032 fre) 50m 9. O4ee 2 on 59 
Old Wood 6282. 17 c19eal5 57 -6y elo bee lonoe 
Litter 28,84 21.52 40.29 67.72 16,60 35.03 
Total 60.50 68.14 79.18 95.93 92.06 79.16 


Standard error +6,8% +6.2% 426.4% 47.8% 4£7,7% +3.6% 
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Appendix 3, 


Festuca scabrella 

Sttpa spartea var, curtis 
Achtllea millefoltum 
Vieta sparstfolta 

Carex spp. I/ 
Agropyron subsecundum 
Cerasttum arvense 
Artemtsia frigtda 
Campanula rotundifotta 
Rosa arkansana 

Artemista ludovictana 
Geum trtflorum 

Erigeron caespttosus 
Androsace septentrtonalts 
Erystmum chetranthotdes 
Soltdago rigtda 

Anemone patens 

Heuchera richardsontt 


Genttanella amarella 


Taraxacum of ftetnale 


_1l/ Carex identified in this group include; C, 


C, lastocarpa. 
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Mean canopy cover and percent frequency of plant 
species between 5 stands of the Festuca scabrella 


community (1970). 


Stands (% Canopy Cover/% Frequency) 


88/100 85/100 83/100 77/100 86/100 


Sea eae 


eta 18/80 23/62 «= 29/85 924/82 8/42 
a) 32 9/68 5/55 5/50 w/e 
2/320. 5/ Ba 00/20 ek 2/2 omer 2/ a0 


29/100 64/100 72/98 - 54/100 27/90 


8/32. 8007/0.280.41/2 2) 1a a0 
27 50e) eto m0e 2 Ooms as 
Ouh/ 235 00h S ee NOME a /2c80n 1/5 
0.3/10 0.6/205"003/10. 11/10 025/78 
0.5/8 10/55 1320.75 6/78 
O28 9/48 0.5/8 7/42 0.4/5 
0.4/5 = - - = 
0.5/8 SS On - - 
-/5 . : 
Oni ~ ~ “ » 
[/l5e10. 9/10) 043/100 1/2 - 
0.7/12 - 3/60 0.5/10 0.1/5 
Onl /270 4/500 0.1/2 =a £084/2 
On 1/20. 1/2) 041/51 0.0/ 10 aOmusc 
0.4/2 3/38 Ons 2) uO / 5 - 
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Appendix 3, (Continued), 


Stands ta Canopy Cover/% Frequency) 


ple nes 2a ee eo Rey alae em 
Potentilla gractlis 0.4/2 - - - Oele2 
Cirstum arvense O41 /2 - - Ms 5 
Viola nuttallit - = J2 £01710". 0,2/18 074722 
Poa spp. - 2/10 ~ 0.4/2 ~ 
Erigeron phtladelphtcus = 0.5/8:640. 178 - On 7i2 07 
Antennarita nitida - 065/89) 001727 0.53/90 | O72 
Potentilla arguta = 0.4/5 = . 0.8/8 
Erigeron canadensis - 0.4/5 - 0.4/2 0.4/5 
Helietotrtchon hookert - 0.2/5 2/23 2/18" 02472 
Astragalus flexuosus S Syl . OO, Z3R sO s2r0 
Collomta linearts . 0.1/2 = Cal72 - 
Agrostts seabra = 0.1/2 - 0.4/2 = 0.4/2 
Astragalus striatus . = 0.6/15 a = 
Galium boreatle = = 4/25 Bye | 27.25 
Koeleria ertstata = = 0.4/2 zi = 
Solidago missourtensts = = 1/20 0.5/10 

- - = 0.3/10 = 


Chrysopsts villosa 
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Appendix 4, Species composition of 5 stands by weight 


(gms/ 1/10 m) in 1970 for the Festuca scabrella 


community. 


Stands Festuca scabrella Communi ty 


Species l 2 3 4 5 Mean 
Festuca scabrella The9't 0.16.2) 621512501 9235 «17. Ghee) oo Gr, 
Carex'spp. ..1/ Zine V49/] 9 ese2 lag [2h 221.0 


Stipa spartea var.curtiseta 2506 25°08 .9 3020 2.0 | Ome lee 


Vieta sparstfolta 05.07 2 Og) bo e40 0) 5 P0168 0, Omer Or09 
Achtllea millefoltum 0.19 (50209 800292 cOul 5 Ona a Oaly 
Agropyron subsecundumn 0, OF 9.0, 10-" 10), 04" 920,08. “40.02. 40,06 
Erigeron caespttosus and 0.16 - 0.28 - Ore Paro a 
canadensis 
Cerasttum arvense On tO mmenO sg .2 - OFS Oe Se cr Osel 
Rosa arkansana O7025) Wilie32 0.04 - 0.48 0.37 
Heuchera rtchardsontt On 0ou 820.03 - " rs 0.02 
Artemtsta ludovtectana 0201, 6. 0.105.807 05.06 - 0.30 
Artemisia frigtda - - 0,14 ~ 0.42 - 0.11 
Taraxacum officinale - 0.01 - = = - 
Galium boreale - 0.625 50,45 = 0, 2505 071 2arG 29 
Helietotrichon hookert - 053275,.0.0917 -0. 045, (0, 04.50.16 
Erigeron philadephtcus = 0.01 . > . = 
Agrostis scabra = O.0t 0.02 - - 0.01 
- = 02 153>,.0.01 = 0.03 


Anemone patens 


, 4 Carex Identified In this group includes: C, obtusata, C. pratvcola 
~ and C, lastocarpa. 
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Appendix 4. (Continued). 


Stands Festuca scabrella Community 


Species eR ANB EOL eae 32s ee eon 
Astragalus spp. _2/ - - O23 gemini OZ ¢ 0.05 
Collomia linearis - - ~ 0.0] - - 

Soltdago spp. - - - 0.02 — OFOIP (0701 
Chrysopsts vtllosa S - - 0.02 - - 

Gatllardia aristata - - - - 0:06" 0301 
Potenttlla arguta = . - - 0.01 - 

Total Green 19,562: 9228 350823925 M2545) Blezse)220gh 
Litter 39.88 48.59 45.73 43.96 50.62 45.78 
01d Wood - On52 ~ - 0.09 0.12 
Total 59.70 71.46 68.98 69.11 71.94 68.24 
Standard error 5.529% ©, 4s 5. Zs 6.241 0, 4a ez os 


2/ Astragalus identified in this group includes; A, flexuosus and 
™ A, strtatus. 
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Appendix 5. Mean canopy cover and percent frequency of plant 


species between 5 stands of the Sttpa-Festuca 


community (1970). 


Stands (% Canopy Cover/% Frequency) 


RO Oe eg ae 
Agropyron spp. 1/ 23/75 2/15 Bha2 6/38 
Sttpa spartea var. curtiseta 44/100 40/98 64/100 59/100 
Carex spp. 2/ 67/100 31/100 38/100 32/98 
Festuca seabrella 12/28 20495 em 23/4100) 12/60 
Artemtsta ludovictana 2/20 »022/5 = oh 
Androsace septentrtonalts 1738, BOe2.6 BOn3/ 2am Oez/A1S 
Koelerta eristata 4/30 3/35 L/ 12 3/22 
Bouteloua gractlis 10/65 7/62 4/42 7/40 
Anemone patens 4/32 5/62 2/ Seed) 2 
Antennarta nttida Zhi2 1/15 2/30 4/35 
Artemista frigtda 5/45 3/48 4/50 4/38 
Potentilla pensylvanica Om = Oal/ 5 2 
Lygodesmia juncea 0.4/5 of 25 5 3 
Aster pansus 0.2/5 3/45 . 
Agrostts scabra 0.4/2 * ; - 
Selaginella densa Ory yee eye W iy: 5/38 
Potentilla gractlts 0.5/5 z 7 Fs 
Psoralea esculenta 0.2/5 anOr2/ 5 : 0.1/2 


1/ Agropyron smithit, A. ence A. subsecundwn were 
identified in this group. 


eeoes 
0.9/10 
58/100 
37/98 
13/88 
11/62 
0.2/8 
ZhAl2 
4/42 
1/22 


6/30 
4/55 


2/ Carex identified in this group include: C.. eleocharts, C. 


obtusata, C. heltophila and C. setrpotdea. 
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Appendix 5. 


Eritgeron caespttosus 
Haplopappus sptnulosus 
Vieta sparstfolta 
Cerastium arvense 
Comandra palltda 
Heltctotrichon hookert 
Rosa arkansana 
Muhlenbergta cuspidata 
Thermopsts rhombtfolta 
Heuchera richardsontt 
Campanula rotundtfoltia 
Solidago rigtda 
Chrysopsts villosa 
Phlox hoodtt 

Erigeron canadensis 
Sphaeralcea coccinea 
Potenttlla arguta 
Astragalus striatus 
Orthocarpus luteus 
Erystmum chetranthotdes 


Solidago missourtensts 
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(Continued). 


Stands _(% Canopy Cover/% Frequency) 


————— SG TES 


OF 


(@) 


2 3 
8/45 0.9/13 
1/2 2/28 
1/23 7a 

Si = 
A/15 0.4/5 
.8/8 aif fad 
us 2 - 
2/15 = 
4/2 = 
Say hee ~ 
7D a 
4/2 . 
ah 2 - 

- 076/12 

-  0,8/18 

- 0.175 


3/38 


eee 


2/20 
0.8/5 
3/30 
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Appendix 6. Species composition of 5 stands by weight 
(gms/ 1/10 m) in 1970 for the Stipa-Festuca 
community. 


Stands Sttpa-Festuca Communi ty 


Species ] 2 3 4 s Mean 


SS 
— 


Agropyron spp. _1l/ Ze/o ee 0.087. COs 5 | wee Ol fan O.0 oem Oa 2 


Stipa spartea var. curttseta 9.26 10.39 9.25 6.29 7.01 8.44 


Festuca scabrella PAR, SONI, HS 3 ES ge oY AU To es de Rawal a Le Me TE 
Carex spp. _2/ 2.55. Ls SOM lt Clem, Soe | 2 emo a 
Artemista frigtda 05565 0.1) @40.235e 0.26" 0.6 m0 ey, 
Anemone patens O320F 200.3548 0.41 - OF Lee | 
Artemtsta ludovictana 0.36 = = OQ, 20M 52 one 
Bouteloua gracilis LS 0 On22) 9 Os ee Oe 25 sen. Zoe ea 
Erigeron caespttosus Os39e mOeo am2.4 72 - NRG Ae Oa 
Koelerta ertstata OV16) «0-02, 105015 0.04 - 0.05 
Victa sparstfolta O50) 0.0250. 20 04 - 0,04 
Androsace septentrtonalts 0.02 = = = = : 

Antennarta nitida 0.24 7.0.36 - 0.04 - 0.13 
Rosa arkansana - 0:46 ee 0145 50.42 Or 59s me Ons 
Comandra palltda - 0.06 0.04 - ~ 0.02 


Aster pansus 
Helictotrichon hookertt ~ 02024 7-0.03 - - 0.01 
Cerasttum arvense 


Sphaeraleea coccinea - 0.02 - ~ - - 


1/ The species identified in this group are; A. smtthtt, A, ripartwn, 
= and A, subsecundun. 
2/ The species identified in this group are: C. eleocharts, C. obtusata, 
C. heliophila and C, setrpotdea. 
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Appendix 6. (Continued) , 
Stands Sttpa-Festuca Community 
Species lee qleng ae Oe Oe eeNeace 
Lygodesmta juncea = OnLOm a Os2y n ° 0.09 
Potentilla gracilis a = 0.02 - 0.02, (0501 
Thermopsts rhombtfoltia - ~ 0.01 - - - 
Heuchera richardsonit . = 0.0] = = - 
Muhlenbergta cusptdata = = ~ OND Lew Ash. ajed fs) 
Orthocarpus luteus - = - 0.05 0.01 
Astragalus spp. = 3 = 0.01 - - 
Chrysopsts vtllosa a - = - 0.04 0.01 
Total Green 20.04 18.032 19,60 ~22,90% 15,90 —19, 30 
Litter 12740.9 19588 15.09% 2 9. uo lhe Oo eI Sos 
Total 32,44 37-9) 934.09. 32,3300 SHB Bh. ks 


Standard error +7 9%. $5.92 26.4% t10,4250 26.02 atts. oe 
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Appendix 7. Mean canopy cover and percent frequency of plant 
Species between 5 stands of the Sttpa-Artemisia 
community (1970). 


Stands (% Canopy Cover/% Frequency) 
] 2 5 4 5 


TD ee 
eee eee 


Carex spp. IJ/ 45/100 38/100 27/100 41/100 39/100 


Sttpa spartea var. curtiseta 2/ 31/82 44/90 41/92 33/92 37/95 


Artemisia frigida 54/100 15/100 28/95 23/98 16/85 
Agropyron spp. 3/ 3/3500 10/00 tee) 4/S6.0m16/9GR 60/75 
Bouteloua gracilts a2 10/732 8001 0/ 55 ent 3/00 seme 5 
Koeleria ertstata 11750) malO778 8/60 6/55 4/32 
Erigeron caespttosus 0.8/8 5/30 14/58 13/55 5/30 
Androsace septentrionalts 6/58 4/55 0.6/10 135 4/62 


Anemone patens var. wolfgangtana 0.4/5 6/45 4/35 2/35 4/20 


Festuca scabrella 1/15 6/25 2/28 4/28 0.5/8 
Phlox hoodit 023/12 S.Oml7 Zope 0. 6/400 .9/ 15 G, h7ali2 
Orobanehe fasctculata 122-0 Onl 2 WO ROL cameo LOmmO stl a 
Sphaeraleea cocctnea 0.8/8 2/3 2:m0s2/-0 2/18. 0.1/2 
Astragalus striatus 2/15 = ~ ~ ~ 
Haplopappus sptnulosus Oey ARS - ~ - - 
Poa tntertor 0.8/3) 051/72 - - - 
Helietotrichon hookert 2/20. 20.227 VOmm 0 31/20 o/.1 2 ~ 
Potentilla pensylvantea 2/20) | s= 0T 4/2 0.5/omonly2 

_ Conringia ortentalts Cals m = A = 


i Carex species identified in this group include; C, eleocharts and 
C. obtusata. 

2/ This includes a small amount of St¢pa comata, which was difficult 

"to separate from S, sparvea var. curttseta. 


3/  Agropyron species identified include: A. smtthtt and A. rtpartun. 
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Appendix 7. 


Calamagrostts montanensis 
Soltdago rtgida 

Erystmum chetranthotides 
Agropyron trachycaulum 
Vieta sparstfolta 

Gaura coectnea 
Astragalus drummondit 
Antennaria ntttida 

Geum triflorum 

Comandra pallida 
Chrysopsts villosa 
Achillea mitlefoltum 
Galtium boreale 
Selaginella densa 
Cerasttum arvense 
Muhlenbergia cusptdata 
Aster laevts 

Chenopodium leptophyllum 
Artemista ludovtectana 
Symphortearpos oectdentalis 
Artemtsta compestrts 
Lygodesmia juncea 


Rosa arkansana 


Lh? 


(Continued). 


Stands (% Canopy Cover/% Frequency) 


0.6/10 


0-1/2 


0.4/5 
1/10 


0.4/12 


0.4/5 


3/28 


0.5/8 

215 
0.4/2 
0.4/2 


Onls2 


0.1/8 


6/70 


0.1/5 
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Appendix 8. Species composition of 5 stands by weight 
(gms/ 1/10 m) in 1970 for the StipacArtemista — 


Community. 


Stands Sttpa-Artemtsta Community 
Species l 2 3 4 5 Mean 


ES 0 


Sttpa spartea var, curtiseta 214/103 ol 3.49 3.09 3.00 3.39 


Artemisia frigtda 12:27 3.94 1 6,94 © 03,96 22.94 0:6. Gi 
Astragalus spp, e237 00 402 0 04tan = 0.01 0.06 
Agropyron spp. Og Oks Ose len7Oote tS 2 ets Conan G 
Koelerta cristata 0.46 -0.51° 0.65° 0.26 0.16 9 0.4) 
Carex spp. 126 1k 2. 9803 loa? Sue gel, OL emer ar uG 
Heltetotrtchon hookert 0.08 - - - - 0.02 
Androsace septentrtonaltis 0.08 0.06 - 0. 0} a0. 0400.04 
Poa spp. 0.11 0.03 - 0.04 “ 0.04 
Potentilla pensylvantca 0.08 - - 0: Os 0.01 e 0.02 
Erigeron caespttosus 0.517) 0.8 et) 34a 2.026 0-40 Os 95 
Bouteloua gractlis 0.34 (40.36 20.84 20:84 51-0325, 20.74 
Orobanehe fasctculata Oz - Oh 2 a0 2 = 0.09 
Phlox hoodtt 0. LF “ 0.04 ~ - 0.04 
Sphaeralcea coccinea Onze Oe 22 - 0.02 - 0507 
Festuca scabrella - 2.84 0.85 0.41 = 0.82 
Anemone patens yar. = 05382 0.03010. 43) 00 Ome 0 220 
wolfgangtana 
Antennaria nittida - 0.10 - 0:77 es0 100-15 
Cerasttum arvense - 0.01 - 9 De . 0207 
Comandra pallida - - 0.04 - n 0.01 


Vieta sparstfolta = 
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Appendix 8. (Continued). 


Stands Sttpa-Artemista Community 


Species Cs Gi? Geasipmiai a 5 dep Heane 
Chrysopsts villosa - - - O322) 0. 09emu0,06 
Aster laevis - - - 0.01 - a 

Erystmum chetranthotdes - - - 0.08 - 0.02 
Muhlenbergta cusptdata - - - = 1.5) ae On 30 
Lygodesmia juncea - - ts - O28 26 0eL.6 
Soltdago rtgtda = = - - 0.02 - 

Rosa arkansana = : = = 0.94 0.19 
Symphortcarpos occidentalis 2 = = - 0,059 0.01 
Geum trtflorum = s = ° S 0.20 
Total Green Herbage 90781. 18,26 8 19d) Wilbon 13. 52a ao 
Litter 14.55. 5.20 goh0. 9/9. Zeeee dg en 9 9D 
Total 35.36. 23247 30. 30020. 00 8.22.02) ./ 4 
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Appendix 9. Common and botanical names of plant 


Species. 

Name 
*Achtllea millefoltum 

Agropyron trachycaulum 
*Agropyron rtpartun 
*xAgropyron smtthtt 

Agropyron spteatum 
*Agropyron subsecundum 

Agrostts alba 
. *Agrostts seabra 

* Alopecurus aegualts 
* Androsace septentrtonalts 
* Anemone canadensts 
* Anemone cyltndrica 
* Anemone patens L. var. wolfgangtana 
* Antennaria ntttda 

* Arntca fulgens 

* Artemista campestrts 


Artemista frigtda 


* Artemista ludoviciana var. gnaphalodes 


* Aster ciltolatus 

* Aster junctformis 

* Aster laevis var. geyert 
* Aster pansus 


* Astragalus canadensis 


Common Name 


Yarrow 

Slender wheat grass 
Wheat grass 

Western wheat grass 
Bidebuneh wheat grass 
Bearded wheat grass 
Red top 

Hairgrass 

Water foxtai] 

Pygmy flower 

Canada anemone 

Long fruited anemone 
Crocus 

Pussytoes 

Shinning arnica 
Plains wormwood 
Pasture sage 

Prairie sagewort 
Lindleys Aster 

Aster 

Smooth aster 

Tufted white prairie aster 


Milk vetch 


* Species in Range Management Herbarium, Department of Plant 


Science, U. of A. 


WoT ey 

_geeng saat Wbhote 
22619 DeSdW 

ecbI¢ t530hW vist eey 


arudsul’d 


bad) 


2670: 1690wW 


‘geen déorw tobvess 


zgs1p vig? 
Visrxp?) iadien 


" ra f 
ms Ds! wid 1 veieys 


snomens shane): 


enowsne tet punt Gre) 


i _ 


seciveen 


janiée 


2616.20 
hoownimow entsed 
ae eek ey he siupee 
nowions si Hen 


“nad ZA Alavatte j A 


~ yr 


i? ReaeA.: 


a peste 
i ak an 


. 
Ly 


meee 


12] 


Appendix 9. Continued. 


Name 
Astragalus drummondit 
*Astragalus flexuousus 
*Astragalus pectinatus 
*Astragalus striatus 
Balsamorhiza sagtttata 
*Beckmannta syztgachne 
*Bouteloua gractlts 
Bromus ctltatus 
Calamagrostts montanensts 
*Calamagrostts tnexpansa 
*Campanula rotundtfolta 
*Carex arthrostachya 
*Carex atherodes 
*Carex eleocharts 
*Carex heltophila 
*Carex lastocarpa 
*Carex obtusata 
*Carex prattcola 
Carex rostrata 
*Carex sctrpotdea 
*Cerasttum arvense 
*Chenopodtum lLeptophyllum 


Chrysopsts villosa 


* Species .in Range Management Herbarium, Department of Plant 
Science, U. of A. 


Common Name 
Drummonds milk vetch 


Milk vetch 


Narrow leaved milk vetch 


Milk vetch 

Balsam root 

Slough grass 

Blue grama grass 
Fringed brome grass 
Plains reed grass 
Northern reed grass 
Blue bell 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Sedge 

Chickweed 

Goosefoot 


Golden aster 
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Appendix 9. 

Name 

Cirstum arvense 
Ctrstum vulgare 
Collomta linearis 
Comandra pallida 
Conringta ortentalis 
Danthonia intermedia 
Danthonta parrytt 
Deschampsta caespttosa 
Distichlts stricta 
Elaeagnus commatata 
*Erigeron caespttosus 
Ertgeron canadensis 
*Ertgeron glabellus 
*Erigeron phtladelphicus 
Erystmum chetranthotdes 
Festuca scabrella 
Festuca tdahoensis 
Fragarta virgtntana 
*Gatllardta artstata 
*Galtum boreale 

*Gaura cocectnea 
Geranium bicknelltt 


Geranium viscostsstmumn 


_ * Species in Range Management Herbarium, Department of Plant 


Science, U. 
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Continued, 


of A. 


Common Name 
Canada thistle 
Bull thistle 
Collomia 

Bastard toad flax 
Hare's ear-mustard 
Intermediate oat grass 
Parry oat grass 
Tufted hairgrass 
Salt grass 
Silver-berry 
Fleabane 

Hors eweed 

Fleabane 

Fleabane 

Wormseed mustard 
Rough fescue 

Idaho fescue 
Strawberry 
Gaillardia 
Northern bedstraw 
Scarlet butterfly weed 
Geranium 


Sticky purple geranium 
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Appendix 9. Continued. 


Name Common Name 
Genttanella amarella Felwort 

*Geum trtflorum Three flowered avens 
*Glycerta grandts Manna grass 
Grindelta squarrosa Gum weed 
*Gutterresta sarothrae Broomweed 
*Haplopappus sptnulosus Spiny iron plant 
*Hedysarum alpinum Hedysarum 


*Helianthus laetrflorus var. subrhomboideus Sunflower 


*Heltetotrichon hookert ‘Hooker's oat grass 
*Heuchera richardsonit Alum root 
Hordeum jabatum Fox tail barley 
Juncus balttcus Baltic rush 
*Koeleria cristata June grass 
Lathyrus spp. Peavine 
Leptdtum spp. Peppergrass 
+Zygodesmta juncea Skeleton weed 
Lithospermum ruderate Stone seed 
Mentha arvensts Wild mint 
*Muhlenbergta cusptdata Plains muhly 
Muhlenbergta squarrosa Mat muhly 
*Orobanche fasctculata Cancer root 
*Orthocarpus luteus Owl clover 
Oxytropts campestris Loco-weed 


* Species in Range Management Herbarium, Department of Plant 
Science, U. of A. 
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Appendix 9. Continued 
Name 
*Penstemon procerus 
*Petalostemon purpureun 
Petasttes spp. 
*Phlox hoodtt 
Ptcea glauca 
Plantago major 
*Poa tntertor 
Poa palustris 
Poa secunda 
Polygonum spp. 
*Populus tremulotdes 
- *Potentilla arguta 
*Potenttlla coctnna 
Potenttilla frutttcosa 
Potentilla gractlis 
*Potentilla htpptana 
*Potentilla pensylvantca 
Psoralea esculenta 
Ribes oxyacanthotdes 
Rosa arkansana 
*Rosa woodstt 
*Salix pettolarts 


Setrpus spp. 


Common Name 


Slender blue beard tongue 
Purple prairie clover 
Sweet coltsfoot 

Moss phlox 

White spruce 

Plantain 

Blue grass 

Fowl bluegrass 
Sandberg bluegrass 
Knot weed 

Aspen 

White cinquefoi] 
Early cinquefoi] 
Shrubby cinquefoi ] 
Graceful cinquefoi] 
Cinquefoi] 
Pennsylvanian cinquefoi] 
Indian bread root 
Wild goose berry 
Prairie rose 

Common wild rose 
Willow 


Bulrush 


* Species .in Range Management Herbarium, Department of Plant 


Science, U. of A. 


avenns viepd ay ‘id asbeat? | : 
Advels am feng wht ah ee ae 
af | " soeaioa fos Ab , i, 4 eas -akde BE 


nati ae aoe ' ; ee tn 


erent Coit | sae 


esa toeul.d wot 2 pote aed 
eBenpenld: Pra@dbe gc Ean 


GaawW Jon4 


Miaasupalo az igs 
Biches ¥ te Art 2 Bi | 
“Hivigles jaimaeve 
ne Va > ae fees oteenias' | - 
‘loupe io pminevhyenne® f eae pi 
- fogs sand, ei bid: 7 a 


_ pomeil ance oti 


125 


Appendix 9. Continued. 


Name Common Name 
Selagtnella densa Clubmoss 
*Sesquerella arenosa Bladder pod 
*Stsyrinchtum montanum Blue eyed grass 
*Stum suave Water parsnip 
Smtlacina stellata False solomon's seal 
*Soltdago mtssourtensts Golden rod 
*Soltdago prutnosa Golden rod 
Soltdago rigtda Golden rod 
Sonehus arvensis Sow thistle 
*Sphaeralcea coccinea Scarlet mallow 
Stachys palustris Hedge nettle 
*Sttpa spartea var. curttseta Western porcupine grass 
Sttpa viridula Green needle grass 
Sttpa comata Spear grass 
*Symphortcarpos occtdentalts Western snowberry 
Taraxacum of fictnale Dandelion 
Thalietrum venulosum Veiny meadow rue 
*Thermopsts rhombtfolia Buffalo bean 
Tragopogon dubtus Goat's beard 
Typha lattfolta Common cattai] 
*Vieta sparstfolia Vetch 


Vieta amertcana Wild vetch 
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Appendix 9. Continued. 


Name Common Name 
*Vtola nuttallit Prairie yellow violet 
*Zygadenus gramtneus Death camas 
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